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(57) There is provided a novel series of O-car- 
boxymethylated a- and p-glycolipid compounds of the 
formula 
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is an integer of 0 or 1; 

is an integer of from 5 to 14, 
inclusive; and 

is hydrogen, a hydrolyzable 
ester group or a cation to form 
a non-toxic pharmaceutical^ 
acceptable salt; 



or a solvate or hydrate thereof which are inhibitors of 
selectin-mediated cellular adhesion and are useful in the 
treatment or prevention of inflammatory diseases and 
other pathological conditions in mammals. 
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R 2 ,R 3 R 4 R 5 and R 6 



^2 R 3 , R 4 and R 6 



is an acyl residue of a fatty acid; 
is -(CH=CH) m -(CH 2 ) n -CH 3 ; 

each are independently hydro- 
gen, unsubstituted or substi- 
tuted alkanoyl, arylalkyl or 
arylcarbonyl wherein said sub- 
strtuent is selected from halo- 
gen, Cv4 alkyl, trrfluoromethyl, 
hydroxy and 0^4 alkoxy; 

each are independently - 
CH 2 COOR 7 , provided at least 
two of the R 3 , R 4 and R 6 sub- 
stituents are -CH 2 COOR 7 ; 
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Description 

The present invention provides a novel series of O-carboxymethylated glycolipid compounds, pharmaceutical^ 
acceptable salts and pharmaceutical compositions thereof as inhibitors of selectin-mediated cellular adhesion which 

5 are useful in the treatment or prevention of inflammatory disease processes and other pathological conditions mediated 
by the binding of selectins involved in intercellular adhesion. 

P-selectin (CD62, GMP140, PADGEM) is a membrane glycoprotein of -140 kDa expressed by activated platelets 
and vascular endothelial cells. In resting platelets and vascular endothelial cells P-selectin is sequestered in a granules 
[Hsu-Lin, S., et al..J. Biol. Chem.. 259. 9121-9126 (1984); and Stenberg, RE, sL CM SoL 101 880-886 (1985)] and 

10 Weibel-Palade bodies [McEver, R.R, et al., J. Clin. Invest.. 94- 92-99 (1989); and Bonfanti. R., et al., Blood. 73. 1 109- 
1112(1 989)], respectively. In response to inflammatory mediators such as thrombin [Hsu-Lin, S., et al., J* Biol. Chem.. 
259. 9121-9126 (1984); and Stenberg, P.E., jL Cfill Biol.. 101. 880-886 (1985)], histamine [Hattori, R., et al., i Biol. 
Chem.. 264. 7768-7771 (1989)], complement components [Hattori, R., et ai., J. Biol. Chem.. 264. 9053-9060 (1989)], 
or peroxides [Patel, K.D., et al.. J. Cell Biol.. 112. 749-759 (1 991 )] and cytokines such as interleukin-1 and tumor necrosis 

is factor, P-selectin is rapidly mobilized from these intracellular stores to the cell surface where it mediates the initial binding 
interactions of activated platelets with leukocytes and the vascular wall, and of leukocytes with activated vascular 
endothelial cells. P-selectin is a member of a family of adhesion molecules which includes E-selectin (ELAM-1), which 
is expressed by activated vascular endothelial cells, and L-selectin (Leu 8, LAM-1, LEG AM), which is expressed by 
leukocytes. These proteins are type I membrane proteins and are composed of an amino terminal lectin domain followed 

20 by an epidermal growth factor (EGF) like domain, a variable number of complement receptor related repeats (CR), a 
hydrophobic membrane spanning region and a cytoplasmic domain. As indicated by high sequence homology, these 
proteins are not only structurally but also functionally related, modulating the trafficking of peripheral blood leukocyte by 
permitting adhesive interactions between leukocytes and endothelial cells. These binding interactions are predominately 
mediated by contacts between the lectin domain of the selectin and various carbohydrate ligands. 

25 Although it is now widely accepted that a lectin domain/carbohydrate interaction is primarily responsible for mediating 
P-selectin/myeioid cell binding, the exact molecular nature of the P-selectin ligand is not known. Binding of P-selectin 
to myeloid cells is Ca 2+ dependent as well as neuraminidase and protease sensitive. The binding of P-selectin to myeloid 
cell lines can be inhibited by growing the cells in the presence of sodium selenate and inhibitor of sulfation. P-selectin 
has been shown to bind to the carbohydrate Le x (CD15) [Larsen, E., et al., Cell. 6& 467-474 (1990)] and its sialyiated 

30 form, sialyl-Lewis x (sLe*) [Erbe, V.E. , et al., sL CM Biol.. 119. 215-217(1 992)], and there is evidence that these carbo- 
hydrates and/or others like them are presented to P-selectin by a discrete number of cell surface proteins including L- 
selectin. Various anionic polymers, including heparin, fucoidan, and dextran sulfate have also been shown to inhibit P- 
selectin mediated adhesion [Skinner, M.P., et al., Biochem. Biophvs. Res. Commun.. 164. 1373-1379 (1989); and i 
Biol. Chem.. 266. 5371-5374 (1991)]. In addition, P-selectin has been shown to bind 3-sulfated galactosyl ceramides 

35 (sulfatides) [Aruffo, A., et al., Cell. 67. 35-44 (1991)]. Although the physiological relevance of this interaction remains to 
be elucidated, it is known that myeloid cells can excrete large quantities of sulfatides on activation. This suggests that 
sulfatides might participate in leukocyte extravasation at sites of inflammation by displacing the adhesion-mediating 
leukocyte surface ligand(s), thereby permitting the efficient exit of leukocytes from the blood stream at sites of inflam- 
mation. 

40 A number of publications have appeared which describe new agents as inhibitors of cellular adhesion. Some of 
these publications, but not limited to, include the use of peptides and carbohydrate structures in International patent 
application WO 92/01718 published February 6, 1992; the use of substituted lactose and lactosamine derivatives in 
International patent application WO 93/10796 published June 10, 1993; the use of glycoconjugates in International 
patent application WO 93/05803 published April 1, 1993; the use of sulfated glycolipid derivatives by Y Suzuki, et al., 

45 Biochem. Biophvs. Res. Commun.. 190. 426-434 (1993) and the use of oligosaccharides by M.S. Mulligan, et al., Nature. 
364. 149-151 (1993). 

However, there are many situations in which the recruitment of leukocytes by adhesion to the endothelial cells is 
abnormal or in excess, and the end result is tissue damage instead of repair. Thus, there is a need to develop specific 
and potent compounds which can inhibit the initial cellular adhesion process. It is the object of the present invention to 
so provide new carboxymethylated glycolipids which are inhibitors of cell adhesion and, therefore, useful in man for the 
treatment and/or prevention of acute or chronic inflammatory diseases such as rheumatoid arthritis, asthma, allergy 
conditions, psoriasis, septic shock and other indications such as reperf usion injury, adult respiratory distress syndrome, 
ischemia, ulcerative colitis, vasculitides, atherosclerosis and inflammatory bowel disease, chemical and thermal bum 
injuries, multiple sclerosis and tumor metastases. 
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The present invention provides novel O-carboxymethylated glycolipids having the formula 



10 




wherein R, R 1 , R 2 , R 3 , R 4 , R 5 and R 6 are as defined below, or a solvate or hydrate thereof which are inhibitors of selecto- 
rs mediated cellular* adhesion. The present invention also provides pharmaceutical compositions comprising said car- 
boxymethyiated glycolipids and to the method of treatment or prevention of conditions characterized by selectin-mediated 
cellular adhesion such as inflammatory diseases and other pathological conditions in mammals. 
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DESCRIPTION OF THE INVENTION 

The present invention provides novel O-carboxymethylated a- and p-glycolipid compounds which are inhibitors of 
selectin-mediated cellular adhesion and which have the formula 



25 



30 




I 



35 

wherein <v 

r is an acyl residue of a fatty acid; 

40 R 1 is -(CH=CH) m -(CH2) n -CH 3 ; 

R 2 , R 3 , R 4 R 5 and R 6 each are independently hydrogen, unsubstituted or substituted alkanoyl, aryialkyl or 

arylcarbonyl wherein said substituted is selected from halogen, alkyl, trrfluor- 
omethyl, hydroxy and 0^4 alkaxy; 



45 



6 



so 



R 3 , R 4 and R 6 each are independently -CH 2 COOR 7 , provided at least two of the R 3 , R 4 and R 1 

substituents are -CH 2 COOR 7 ; 

m is an integer of 0 or 1; 

n is an integer of from 5 to 14, inclusive; and 

r7 j S hydrogen, a hydrolyzable ester group or a cation to form a non-toxic pharmaceu- 

tically acceptable salt; 

55 

or a solvate or hydrate thereof. 

The present invention also provides a method for the treatment or prevention of inflammatory diseases and other 
pathological conditions characterized by selectin-mediated cellular adhesion, which comprises administering a thera- 
peutically effective amount of a compound of formula I or in combination with a pharmaceutical carrier or diluent. 
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The terms n C^ 4 alkyi", "C t _4 alkoxy", "(lower) alkyi" and "(lower) alkoxy" as used herein and in the claims (unless 
the context indicates otherwise) mean straight or branched chain alkyi or alkoxy groups such as methyl, ethyl, propyl, 
isopropyl, butyl, isobutyl, t -butyl. Preferably, these groups contain from 1 to 2 carbon atoms. The term "arylalkyl" as used 
herein and in the claims means a phenyl group attached via an alkyi moiety containing from 1 to 4 carbon atoms such 

5 as methyl, ethyl, propyl, butyl and the like, and most preferably means benzyl or phenylethyl. Unless otherwise specified, 
the term "halogen" as used herein and in the claims is intended to include bromine, chlorine, iodine and fluorine while 
the term "halide" is intended to include bromide, chloride and iodide anion. Preferably, halogen is chlorine or fluorine. 
The term "alkanoyl" as used herein and in the claims means acetyl, propionyl and the like. 

The term "provided at least two of the R 3 , R 4 and R 6 substituents are -CH 2 COfcR 7 " as used herein and in the claims 

10 means than a minimum of any two substituents selected from R 3 , R 4 and R 6 must be -CH2CO2R 7 to provide a di-O- 
carboxymethylated glycolipid. The wavy bond m j^ m in the structural formula to which the bond to the anomeric carbon 
and R 4 0 is attached as used herein and in the claims means that the bond may be either in the axial or equatorial 
configuration as occurs in the monosaccharides selected from galactose and glucose. 

The term "a cation to form a non-toxic pharmaceutical^ acceptable salt" as used herein and in the claims is intended 

is to include non-toxic base addition salts with inorganic and organic bases. Suitable inorganic bases such as alkali and 
alkaline earth metal bases include metallic cations such as sodium, potassium, magnesium, calcium and the like. Suitable 
organic bases include amines such as ammonium, trialkylamines, pyridine, dibenzylamine, ethanolamine, N-methylglu- 
camine, N-methylpiperidine, N-methylmorpholine, lysine, arginine and other amines which have been used to form salts 
of carboxylic acids. Unless otherwise specified, the term "a hydrolyzable ester group" as used herein and in the claims 

20 is intended to include an ester group which is physiologically acceptable and hydrolyzable such as C-|. 6 alkyi. benzyl, 
4-methoxybenzyl, (lower)alkanoyloxy(lower)alkyl, e.g., acetoxymethyl, propionylorymethyl or pivaloyloxymethyl, 
(lower)alkoxycarbonylory(lower)alkyl, e.g., methoxycarbonyloxymethyl or ethoxycarbonyloxymethyl, (lower)alkoxycarb- 
onyl(lower)alkyl, e.g., methoxycarbonylmethyl or t-butoxycarbonylmethyl. 2-methoxycarbonyloxyethyl, (5-methyl-2-oxo- 
1 ,3<Jioxol-4-yJ)methyl, dihydroxypropyl and the like. 

25 Certain of the compounds of the present invention can exist in unsolvated forms as well as solvated forms including 
hydrated forms such as monohydrate, dihydrate, hemihydrate, trihydrate, tetrahydrate and the like. The products may 
be true solvates, while in other cases, the products may merely retain adventitious solvent or be a mixture of solvate 
plus some adventitious solvent. It should be appreciated by those skilled in the art that solvated forms are equivalent to 
unsolvated forms and are intended to be encompassed within the scope of the present invention. 

30 The compounds of the present invention contain a monosaccharide selected from galactose and glucose. The 
natural occurring sulfatides from brain tissue are part of a class of compounds known as sulfated cerebrosides [N.S. 
Radin Handbook Qf Neurochemistrv. Vol. 3 415-424 (1969)]. The commercially available sulfatides are a mixture of 
compounds in which the hexose moiety is mainly galactose and the configuration of the hexose in the natural sulfatides 
is in the p-anomeric form. [C.C. Sweeley, Pure add AppL ChfiOL. £1(7) 1 307-1 312(1 989)]. 

35 In the method of the present invention, the term "therapeutically effective amount" means the total amount of each 
active component of the method that is sufficient to show a meaningful patient benefit, i.e., healing of chronic conditions 
characterized by selectin-mediated cellular adhesion or increase in the rate of healing of such conditions. When applied 
to an individual active ingredient, administered alone, the term refers to that ingredient alone. When applied to a com- 
bination, the term refers to combined amounts of the active ingredients that result in the therapeutic effect, whether 

40 administered in combination, serially or simultaneously. The terms "treat, treating, treatment" as used herein and in the 
claims means preventing or ameliorating diseases, tissue damage and/or symptoms associated with selectin-mediated 
cellular adhesion. 

The term "acyl residue of a fatty acid" as used herein and in the claims means the acyl residue of a naturally occurring 
saturated or unsaturated fatty acid or a fatty acid derived therefrom such as 9-methoxycarbonyl nonanoic acid. Suitable 

45 saturated fatty acids are those described herein and other known fatty acids such as butyric, isovaleric, caproic, caprylic, 
capric, lauric, myristic, palmitic, stearic, arachidic, behenic, lignoceric, cerotic and the like. Suitable unsaturated fatty 
acids include the cis and trans isomers of fatty acids such as A 9 -decylenic, stillingic, A 9 -dodecylenic, palmitoleic, oleic, 
ricinoleic, petroselinic, vaccenic, linoleic, linolenic, eleostearic, punicic, licanic, parinaric, gadoleic, arachidonic, 5- 
eicosenic, 5-docosenic, cetoleic, erucic, 5,13-docosadienic, nervonic and the like. 

so Hydroxy-protecting groups which can be employed in the present invention to block or protect the hydroxyl group 
are well-known to those skilled in the art and, preferably, said groups can be removed, if desired, by methods which do 
not result in any appreciable destruction of the remaining portion of the molecule, for example, by chemical or enzymatic 
hydrolysis, treatment with chemical reducing agents under mild conditions, irradiation with ultraviolet light or catalytic 
hydrogenation. Hydroxy-protecting (blocking) groups which are advantageously used are those which are common in 

55 carbohydrate chemistry especially for primary alcohols, secondary alcohols and vicinal £is and trans diols. 

Suitable hydroxy-protecting groups may be, for example, acyl groups such as acetyl, trichloroacetyl, phenoxycarb- 
onyl, benzyloxycarbonyl, benzhydryloxycarbonyl, trityloxycarbonyl and 2,2,2-trichioroethoxycarbonyl, ether groups such 
as methoxymethyl, benzyloxymethyl, allyl. benzyl, p-methoxybenzyl, p-nitrobenzyl, benzhydryl, trityl or triorganosilyl 
groups such as tri(C r C 6 ) alkylsilyl (e.g., trimethylsilyl, triethylsilyl, triisopropylsilyl. isopropytdimethylsilyl, t-butydimeth- 
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ylsilyl methyldiisopropylsilyl or methyldi-t-butylsilyl). t-butyl-diphenylsilyl, triarylsilyl (e.g. triphenylsilyl. tri-p-xylylsilyl) or 
triaralkylsilyl ( e .g. tribenzytsilyl). Examples of these and other suitable hydroxy-protecing groups and methods for their 
formation and removal are known in the art. e.g.. see Protective Groups in Organic Synthesis , second ed.. T.W. Greene 
and P.G.M. Wuts. John Wiley & Sons, New York, 1991 , Chapter 2 and references therein. 
5 The compounds of Formula I may be prepared by various procedures such as those illustrated herein in the exam- 
ples in the Reaction Schemes 5. 6 and 7 and variations thereof which would be evident to those skilled in the art. The 
various O-carboxymethyl substituted glycolipids of Formula I wherein the carbohydrate moiety is galactose and glucose 
are advantageously prepared from the intermediates of Formula Va, Vb, Vc. Vd, Ve or Vf which are prepared by various 
procedures such as those illustrated in Reaction Schemes 2. 3 and 4 and the azido alcohol of Formula III illustrated in 

10 Reaction Scheme I. . 

The preparation of a generic azido diol lipid of Formula II (occasionally referred to as azidosphmgosine) wherein 
R 1 is as previously defined is illustrated in the process shown in Reaction Scheme 1 . Thus, 2.4-O-benzylidene-D-threose 
is advantageously reacted with the desired phosphonium salt in a Wrttig reaction by the general procedures described 
by P. Zimmerman, et al.. UebjflS Ann. CJJfiQL. 663-667 (1988) to produce the desired Hans olefin wherein n = 5-14. The 

ts olefin moiety may be retained in the process to provide compounds of Formula I wherein m = 1 in the definition of R 
or if desired the olefin may be reduced by conventional hydrogenation procedures to eventually provide compounds of 
Formula I wherein m = 0 in the definition of R 1 . The hydroxy function of the intermediate is treated with triflic anhydride 
and sodium azide to produce the cyclic azido intermediate with inversion of configuration followed by acid treatment to 
remove the benzylidene blocking group to produce the desired azido diol intermediate of Formula II wherein R is - 

so (CH=CH) m -(CH2) n -CH 3 . It is advantageous in the present process to block (protect) the secondary alcohol or allylic 
alcohol as the case may be in the compound of Formula II by first readily blocking the primary alcohol by conventional 
blocking (protecting) groups with an organosol groupsuchast-butyldimethylsilyl followed by the reaction with thedesired 
R 5 substituted as previously defined and wherein X is a conventional leaving group well-known in the art such as chloro, 
bromo iodo fluorosuKonyl and the like. After the displacement is completed, the silyl blocking group may readily be 

a removed such as with tetrabutylammonium fluoride to give the desired compound of Formula III which is now suitable 
for use in the coupling reaction with a carbohydrate moiety, as illustrated in Reaction Schemes 5. 6 and 7. 
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Reaction Scheme -1 
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(CH2)n.iCH 3 




40 There are various processes which are useful for the preparation of the pyranoside compounds of Formula Va, 

Vc and Ve having the galactose configuration and compounds of Formula Vb, Vd and Vf having the glucose configuration. 
It should be appreciated by those skilled in the art that selective blocking and deblocking of carbohydrates which are 
used to prepare the various positional carboxymethylated isomers are well-known in the art such as those illustrated 
herein and in Protective Groups in Organic Synthesis, second ed.. T.W. Greene and P.G.M. Wuts, John Wiley & Sons, 

45 New York, 1991 , Chapter 2 and references therein. It should further be appreciated by those skilled in the art that the 
specific blocking group to be used will vary with the axial or equatorial position of the hydroxy! groups in the preferred 
carbohydrate moiety of the instant invention. Thus, Reaction Schemes 2, 3 and 4 exemplify the preparation of 4,6- 
dicarboxymethylated galacto- and glucopyranosides of Formula Va and Vb f respectively, the 3,4-dicarboxymethylated 
galacto- and glucopyranosides of Formula Vc and Vd, respectively, and the 3,6-dicarboxymethylated galacto- and glu- 

so copyranosides of Formula Ve and Vf, respectively. Some of the processes for the preparation of compounds of Formula 
Va to Vf are exemplified in the examples described herein, some are illustrated in the Reaction Schemes and other 
processes will be evident to those skilled in the art. 

The process for the preparation of O-carboxymethylated a- and p-glycolipids of Formula l are conveniently illustrated 
and summarized in Reaction Schemes 5, 6 and 7. When it is desired to prepare a dicarboxymethylated glycolipid of 

55 Formula I, the possible combinations of the instant invention are set forth in Reaction Schemes 5, 6 and 7. The sequence 
in Reaction Scheme 5 exemplifies the preparation of both the a-anomers of Formula la and lb and the p-anomers of 
Formula Ic and Id of 4,6-dicarboxymethylated glycolipids of galacto- and glucopyranosides of Formula I, respectively 
from the corresponding pyranoside intermediates of Formula Va and Vb. The reaction sequence in Reaction Schemes 
6 exemplifies the preparation of both the a-anomers of Formula le and If and the p-anomers of Formula lg and Ih of 3,4- 
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dicarboxymethylated glycolipWs of galacto- and glucopyranosides of Formula I. respectively from the corresponding 
Dvranoside intermediates of Formula Vc and Vd. The process in Reaction Scheme 7 exemplifies the preparation of both 
the a-anomers of Formula li and Ij and the p-anomers of Formula Ik and II of 3.6-dicarboxymethylated glycohp.ds of 
galacto- and glucopyranosides of Formula I, respectively from the corresponding pyranoside intermediates of Formula 
; VeandVf. 

In the process for the preparation of carboxymethylated a- and p-glycolipids of Formula I several known procedures 
are contemplated which generally follow the sequence of reaction steps as illustrated in Reaction Schemes 2, 3, 4, 5, 
6 and 7 Each reaction step is generally well-known to those skilled in the art and. advantageously, the appropriate use 
of protecting (blocking) groups are used when necessary to effect the desired results. In the compounds of Formula I. 

10 the R 2 R 3 R* R 5 and R 6 substituents may also be changed by standard well-known procedures to achieve a different 
but desirable Modification of the compounds of Formula I. This is conveniently illustrated in the reaction scheme by the 
double arrows indicating that the chemical structures may be interchanged by well-known hydrolysis and estenficabon 
or etherif fcation procedures. It should be understood by those skilled in the art that the selection and therefore the result 
will depend on the nature, number and position of the substituents. It should also be understood that the illustration in 

rs the schemes is not intended to be limiting since slight modifications are often deemed desirable or necessary to ach.eve 

8 ^teuSdTerein and in the reaction schemes the term "reduction" is intended to include well-known reduction pro- 
cedures for the azido group such as reducing metals, i.e.. activated zinc; hydrogenolysis with hydrogen and palladium; 
hydrogen transfer reactions with cyclohexane/formic acid/palladium; and preferably with hydrogen sulfide in aqueous 

Abused herein and in the reaction schemes the term "acylation" is intended to include conventional and well-known 
acylation procedures for the preparation of amides such as the use of leaving groups and activating groups on the acyl 
portion of the fatty acid. For example, the use of acid chlorides and carbodiimide as activating groups in an organic 
solvent such as tetrahydrofuran. dichloromethane or mixture of aqueous-organic solvents in the presence of a base 
25 such as triethylamine, pyridine, dimethylaminopyridine and 50% sodium acetate. 

As used herein and in the reaction schemes the term "alkylation" is intended to include conventional and well-known 
alkylation procedures. Thus, in one method, the desired hydroxy groups which are to be alkylated are treated with an 
alkylating agent such as an ester of bromoacetate [P. Westerduin. el al Carbohydrate Research . 234. 131-140. (1992)]. 
i e t-butyl ester or any other suitable carboxy-protecting group in the presence of an organic or inorganic base such as 
so sodium hydride, potassium hydride, lithium diisopropylamine or lithium bis(trimethylsilyl)amide in an inert organic solvent 
such as dimethylformamide. hexamethylphosphoramide. dimethylsulfoxide. N-methylpyrolidinone and the like. In a sec- 
ond method, the alkylation may be carried out under phase transfer catalysis conditions [T.H. Keller, et al, Helvica Chim . 
Acta. 76. 884 (1993)] This method is well-known to those skilled in the art and the alkylation reaction proceeds at the 
interface of the aqueous solution and the immisible solvent such as methylene chloride, diethyl ether, diisopropyl ether 
35 and other similar water-immisiWe solvents. The alkylation reaction proceeds with the addition of a phase-transfer catalyst 
which are well-known and are readily available from commercial sources such as tetraorganoammonium salts, i.e., 
tetrabutylammonium chloride, tetrabutylammonium bromide, and tributylbenzylammonium chloride. Advantageously, an 
excess of alkylating agent is utilized in the two methods described above to carboxymethylate the desired hydroxy groups 
while the hydroxy groups to be retained are blocked (protected). 
ao As used herein and in the reaction schemes the terms "blocking- and "protecting" are intended to include conven- 
tional and well-known protecting groups in the art such as those illustrated herein and in Protective Qr P ups la Organs 
Synthesis, second ed.. T.W. Greene and P.G.M. Wuts. John Wiley and Sons. New York. 1991 . Chapter 2 and references 
therein For example, the use of acetals and ketals with an acid catalyst; the use of trisubstituted organosol reagents 
such as tert-butyldimethylsilyl chloride and triethylsilyl chloride; methoxymethyl bromide; benzyl bromide; benzoyl chlo- 
45 ride and the like. The reaction may be carried out in tetrahydrofuran. dichloromethane. dimethyl formamide and the like 
in the presence of a base such as triethylamine. dimethylaminopyridine. pyridine, sodium hydride and the like, and 
optionally with imidazole or 4-dimethylaminopyridine as a catalyst. 

As used herein and in the reaction schemes, the term "hydrolysis" is intended to include conventional hydrolysis 
procedures well-known to those skilled in the art. For example, the hydrolysis of benzylidene, isopropyWene p-meth- 
so oxybenzyl (PMB), methoxymethyl (MOM) and the like may be carried out under acidic conditions such as 90% tnfluor- 
oacetic acid, 3N hydrochloric acid, p-toluene sulfonic acid and the like in solvents such as dichloromethane and 
tetrahydrofuran. Also, p-methoxybenzyl may be removed with the use of dichlorodihydroxyquinone. Furthermore, orga- 
nosilyl blocking groups such as tert-butyldimethylsilyl and triethylsilyl may advantageously be removed by the use of 
tetrabutylammonium fluoride (TBAF) in tetrahydrofuran and acetic acid. Still further, benzoate and acetate blocking 
55 groups may also be removed by the use of sodium or potassium alkoxides. 

The preparation of the 4.6-dicarboxymethylated intermediates of the galactopyranoside of Formula Va or the glu- 
copyranoside of Formula Vb is advantageously carried out from the corresponding ethyl 1-thio-p-galacto- or p-glucop- 
yranoside as shown in Reaction Scheme 2. When it is desired to prepare the 4.64icarboxymethylated galactopyranoside 
of Formula Va. the corresponding ethy 1 -thio-p-galactopyranoside of Formula IVa is selectively treated with two different 
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blocking groups. It is advantageous to first block the 4- and 6-hydroxy groups with benzaldehyde or benzaldehyde dimeth- 
ylacetal and the partially blocked intermediate is then selectively blocked with a different blocking group such as p- 
methoxybenzyl. The fully protected pyranoside compound is subjected to conventional hydrolysis to remove the ben- 
zylidene blocking group. The resulting unblocked 4- and 6-hydroxy groups are then alkylated and preferably with t-butyl 
ester of bromoacetate under conditions described herein to produce the 4,6-dicarboxymethyIated galactopyranoside of 
Formula Va. It should be appreciated by those skilled in the art that by following the general synthetic steps outlined 
above the 4,6-dicarboxymethylated glucopyranosides of Formula Vb may be produced from the corresponding com- 
pound of Formula IVb. 



Reaction Scheme 2 
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Va = 4,6-galacto 
Vb = 4,6-gluco 



When it is desired to prepare the 3,4-galactopyranoside of Formula Vc, the intermediate of Formula VI which is 
45 prepared from the compound of Formula IVa and 2,2-dimethoxypropane in the presence of an acid catalyst is treated 
with a second blocking group and preferably with p-methoxybenzyl chloride by known methods, as outlined in Reaction 
Scheme 3. The fully protected pyranoside is then subjected to selective hydrolysis to remove the isopropylidene group 
such as with aqueous acid. The resulting unblocked 3- and 4-hydroxy groups are then alkylated with the desired ester 
or carboxy-protected bromoacetate such as with t-butyl bromoacetate to produce the 3,4-dicarboxymethylated galact- 
so opyranoside of Formula Vc. 
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Reaction Scheme 3 
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55 



Ve = 3 t 6-galacto 



When it is desired to prepare the 3,6-galactopyranoside of Formula Ve, as outlined in Reaction Scheme 3, the 
intermediate of Formula VI is selectively treated with two different blocking groups. It is advantageous to first block the 
primary alcohol in the 6-position with a triorganosilyl group such as tri (C r C 6 ) alkylsilyl and triarylsilyl, and preferably 
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with t-butyldimethylsilyl group. The remaining secondary hydroxy group may then be advantageously blocked with other 
conventional groups and, preferably with a p-methoxybenzyl group. The resulting fully protected pyranoside is selectively 
hydrolyzed to remove both the isopropylidene and the t-butyldimethylsilyi protecting groups and then treated with new 
blocking groups and advantageously with benzaldehyde dimethylacetal to temporarily block the 4- and 6-hydroxy groups. 

5 The 3-hydrcxy group is advantageously alkylated with t-butyl bromoacetate and then selectively hydrolyzed to remove 
the benzylidene group. The primary 6-hydroxy group is first alkylated with the desired ester of bromoacetate and then 
the remaining 4-hydroxy group is treated with a blocking group and preferably with a benzoyl moiety by known methods 
to produce the 3,6-dicarboxymethylated galactopyranoside of Formula Ve. 

The preparation of 3,6- and 3,4-dicarboxymethylated glucopyranosides of Formula Vf and Vd, respectively may be 

w carried out from the compound of Formula IVb following the reaction sequences outlined in Reaction Scheme 4. To 
elaborate on the processes of Reaction Scheme 4, the ethyl 1-thio-p-D-glucopyranoside of Formula IVb is treated with 
a blocking group and advantageously with benzaldehyde dimethylacetal to block the 4- and 6-hydroxy groups. The 
partially blocked intermediate is then selectively blocked with a different protecting group and preferably with p-meth- 
oxybenzyl group by well-known methods to give the compound of Formula VIH. 
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Reaction Scheme 4 
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To prepare the 3,6-dicarboxymethylated glucopyranoside of Formula Vf, the intermediate of Formula VIII is 
alkylated with an ester of bromoacetate and preferably with t-butyl bromoacetate and then hydrolyzed to remove the 
benzylidene group. The resulting 4,6<lihydroxy compound is selectively alkylated in the primary 6-hydroxy group as 
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described previously and then the remaining 4-hydroxy group is treated with a blocking group and preferably with a 
benzoyl moiety by known methods to produce the 3,6-clicarbcocymethylated glucopyranoside of Formula Vf. 

To prepare the 3;4-dicarboxymethylated glucopyranoside of Fornruila Vd, the intermediate of Formula VIII is selec- 
tively hydroiyzed to remove the benzylidene group. It is advantageous to block the primary 6-alcohol group with a trior- 
ganosilyl group such as with a t-butyldimethyisilyl group. The secondary 3- and 4-hydroxy groups may now be alkylated 
and preferably with t-butyl bromoacetate. The 6-pos'rtion siiyl protecting group is removed by standard procedures such 
as with tetrabutylammonium fluoride and then treated with another blocking group and preferably with a benzoyl moiety 
by known methods to produce the 3,4-dicarboxymethylated glucopyranoside of Formula Vd. 

In the process for the preparation of O-carboxymethylated a- and p-glycolipids of Formula I several known proce- 
dures are contemplated which generally follow the sequence of reaction steps as illustrated in Reaction Schemes 5, 6 
and 7. Each reaction step is generally well-known to those skilled in the art and, advantageously, the appropriate use 
of protecting (blocking) groups are used when necessary to effect the desired results. In the compounds of Formula I, 
the R 2 R 3 , R 4 , R 5 and R 6 substituents may also be changed by standard well-known procedures to achieve a different 
but desirable modification of the compounds of Formula I. This is conveniently illustrated in the reaction schemes by the 
double arrows indicating that the chemical structures may be interchanged by well-known hydrolysis and esterrfication 
or etherif ication procedures. It should be understood by those skilled in the art that the selection and therefore the result 
will depend on the nature, number and position of the substituents. It should also be understood that the illustration in 
the schemes is not intended to be limiting since slight modifications are often deemed desirable or necessary to achieve 
a particular result. 
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Reaction Scheme 5 
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When rt is desired to prepare the 4,6-dicarboxymethylated a- and p-anomer compounds of Formula la and Ic, 
respectively, the fully protected galactopyranoside of Formula Va is reacted with the azido alcohol of Formula Ilia under 
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well-known coupling procedures as shown in Reaction Scheme 5. Procedures which may be used are described by H. 
Paulsen, Anaew. Chem . Int. Ed- Engl.. 21 155-173 (1982) and K. Toshima fit flL Chem. Bfi*. 9S 1503-1531 (1993). 
Preferably, dimethyl(methyrthio) suHbnium trif late is used in the coupling procedure in an inert organic solvent in the 
presence of an organic base. Inert organic solvents, such asdioxane.dimethytformamide, methylene chloride, benzene, 

5 or mixtures thereof may be used in the coupling reaction and the selection of solvent will depend on the desired ratio of 
anomeric products to be produced. It should be understood that the selection of solvents for the reaction will influence 
whether an a-anomeric or a p-anomeric product is obtained as described in the above references and illustrated in the 
examples herein. It should also be understood by those skilled in the art that if the p-anomer is preferred then it is 
advantageous to have a participating blocking group in the 2-position of the compounds of Formula Va to Ve. It is well 

io known that protecting groups such as the benzoyl group participate in the coupling procedure and thus lead to mostly 
p-anomeric products. However, it is also well-known that an a-anomeric product is desired, then no participating blocking 
group should be utilized in the 2-position. Thus, the choice of blocking group to be used is dependent on the anomeric 
product which is desired. In a preferred embodiment, the azido alcohol of Formula Ilia wherein R 5 is benzoyl is illustrated 
in Reaction Scheme 5 and in subsequent Reaction Schemes 6 and 7. The use of R 5 being benzoyl is for illustration 

75 purposes only and is not intended to be limiting. The resulting azido glycolipid from the reaction of the pyranoside of 
Formula Va and the alcohol of Formula Ilia is a mixture of a- and p-anomers of the desired azido glycolipid compound. 
It should be appreciated by those skilled in the art that the mixture of anomers produced in the coupling reaction can 
be readily separated by methods such as fractional crystallization and preferably, chromatography as described herein. 
It should further be appreciated by those skilled in the art that the separation may be carried out at this step while the 

20 glycolipid compound is fully protected (blocked) or, if desired, after the blocking groups on the 2- and 3-hydroxy groups 
have been removed, i.e., with 2,3-dichloro-5,6-dicyano-1 ,4-benzoquinone when the blocking group is p-methoxybenzyl. 
It should be understood by those skilled in the art that if the separation is not complete at this step, then the separation 
can be completed in the next step. The choice of when the separation of anomers is carried out is dependent on the 
nature of the substituents, the ratio of anomers and the ease of separation based on the relative differences between 

25 th anomers and the desired anomer. 

To prepare the 4,6-dicarboxymethylated a-galacto type glycolipids of Formula la, the corresponding separated a- 
anomer of the azido glycolipid of Formula IXa is subjected to reduction of the azido group followed by acylation of the 
resulting amino group with the desired activated acyl residue of a fatty acid having the definitions of R as defined herein. 
The resulting glycolipid is subjected, if desired, to conventional hydrolysis of the carboxylic acid ester to produce the 

30 carboxylic acid of the compound of Formula la or a non-toxic pharmaceutical^ acceptable salt thereof. It should be 
appreciated by those skilled in the art that the removal and insertion of the desired R 2 , R 3 . R 5 and R 7 moieties in the 
compound of Formula la can be interchanged, or left untouched depending on the particular substituent which is desired 
in the preparation of compounds having the carboxymethylated moiety in the 4- and 6-position of the a-galacto type 
glycolipids of Formula la. 

35 Similarly, to prepare the 4,6-dicarboxymethylated p-galacto type glycolipids of Formula Ic, the corresponding sep- 
arated p-anomer of the azido glycolipid of Formula IXc is subjected to selective blocking and/or reduction followed by 
acylation of the resulting amino group and, if desired, hydrolysis of the carboxylic ester group. The substituents may 
then be interchanged or converted to the desired compounds of Formula Ic having the carboxymethylated moiety in the 
4- and 6-position of the p-galacto type glycolipids of Formula Ic. 

40 It should be understood that by following the general sequence steps outlined above and in Reaction Scheme 5 
starting from the glucopyranoside of the Formula Vb, the 4,6-dicarboxymethylated gluco type glycolipids of Formula lb 
and Id may be prepared from the corresponding a-gluco compound of Formula IXb and p-gluco compound of Formula 
IXd, respectively. 
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Reaction Scheme 6 
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When it is desired to prepare the 3,4-dicarboxymethylated a- and p-anomer compounds of Formula le and Ig, 
respectively, the fully protected galactopyranoside of Formula Vc is reacted with the azido alcohol of Formula Ilia under 
well-known coupling procedures as shown in Reaction Scheme 6 and as previously described. The resulting azido 



15 



cr u / 19 /or mi 



giycolipid from the reaction of the pyranoside of Formula Vc and the alcohol of Formula Ilia is a mixture of a- and p- 
anomers of the desired azido giycolipid compound. It should be appreciated by those skilled in the art that the mixture 
of anomers produced in the coupling reaction can be readily separated by methods such as fractional crystallization 
and preferably, chromatography as described herein. It should further be appreciated by those skilled in the art that the 

5 separation may be carried out at this step while the giycolipid compound is fully protected (blocked) or, if desired, after 
the blocking groups on the 2- and 6-hydroxy groups have been removed, i.e., with 2,3-dichloro-5,6-dicyano-1 ,4-benzo- 
quinone when the blocking group is p-methoxybenzyl. It should be understood by those skilled in the art that if the 
separation is not complete at this step, then the separation can be completed in the next step. The choice of when the 
separation of anomers is carried out is dependent on the nature of the substituents, the ratio of anomers and the ease 

ro of separation based on the relative differences between the anomers and the desired anomer. 

To prepare the 3,4-dicarboxymethylated a-galacto type glycolipids of Formula le, the corresponding separated <x- 
anomer of the azido giycolipid of Formula IXe is subjected to reduction of the azido group followed by acyiation of the 
resulting amino group with the desired activated acyl residue of a fatty acid having the definitions of R as defined herein. 
The resulting giycolipid is subjected, if desired, to conventional hydrolysis of the carboxylic acid ester to produce the 

is carboxylic acid of the compound of Formula le or a non-toxic pharmaceutical^ acceptable salt thereof. It should be 
appreciated by those skilled in the art that the removal and insertion of the.desired R 2 , R 5 . R 6 and R 7 moieties in the 
compound of Formula le can be interchanged, or left untouched depending on the particular substituent which is desired 
in the preparation of compounds having the carboxymethylated moiety in the 3- and 4-position of the a-galacto type 
glycolipids of Formula le. 

20 Similarly, to prepare the 3,4-dicarboxymethylated p-galacto type glycolipids of Formula Ig, the corresponding sep- 
arated p-anomer of the azido giycolipid of Formula IXg is subjected to selective blocking and/or reduction followed by 
acyiation of the resulting amino group and, if desired, hydrolysis of the carboxylic ester group. The substituents may 
then be interchanged or converted to the desired compounds of Formula Ig having the carboxymethylated moiety in the 
3- and 4-position of the p-galacto type glycolipids of Formula Ig. 

25 It should be understood that by following the general sequence steps outlined above and in Reaction Scheme 6 
starting from the glucopyranoside of the Formula Vd, the 3,4-dicarboxymethylated gluco type glycolipids of Formula If 
and Ih may be prepared from the corresponding a-gluco compound of Formula IXf and p-gluco compound of Formula 
IXh, respectively. 
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Reaction Schem 7 
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When it is desired to prepare the 3,6-dicarboxymethylated a- and p-anomer compounds of Formula li and IK 
respectively, the fully protected galactopyranoside of Formula Ve is reacted with the azido alcohol of Formula ilia under 
well-known coupling procedures as shown in Reaction Scheme 7 and as previously described. The resulting azido 
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glycolipid from the reaction of the pyranoside of Formula Ve and the alcohol of Formula Ilia is a mixture of a- and p- 
anomers of the desired azido glycolipid compound. It should be appreciated by those skilled in the art that the mixture 
of anomers produced in the coupling reaction can be readily separated by methods such as fractional crystallization 
and preferably, chromatography as described herein. It should further be appreciated by those skilled in the art that the 

5 separation may be carried out at this step while the glycolipid compound is fully protected (blocked) or, if desired, after 
the blocking groups on the 2- and 4-hydroxy groups have been removed, i.e., with 2,3-dichloro-5,6-dicyano-1 ,4-benzo- 
quinone when the blocking group is p-methoxybenzyl. It should be understood by those skilled in the art that if the 
separation is not complete at this step, then the separation can be completed in the next step. The choice of when the 
separation of anomers is carried out is dependent on the nature of the substituents, the ratio of anomers and the ease 

10 of separation based on the relative differences between the anomers and the desired anomer. 

To prepare the 3,6-dicarboxymethylated a-galacto type glycolipids of Formula li, the corresponding separated a- 
anomer of the azido glycolipid of Formula IXi is subjected to reduction of the azido group followed by acylation of the 
resulting amino group with the desired activated acyl residue of a fatty acid having the definitions of R as defined herein. 
The resulting glycolipid is subjected, if desired, to conventional hydrolysis of the carboxylic acid ester to produce the 
15 carboxylic acid of the compound of Formula It or a non-toxic pharmaceutical^ acceptable salt thereof. It should be 
appreciated by those skilled in the art that the removal and insertion of the desired Ft 2 , R 4 , R 5 and R 7 moieties in the 
compound of Formula li can be interchanged, or left untouched depending on the particular substituent which is desired 
in the preparation of compounds having the cartoxymethylated moiety in the 3- and 6-position of the a-galacto type 
glycolipids of Formula li. 

20 Similarly, to prepare the 3,6-dicarboxymethylated p-galacto type glycolipids of Formula Ik, the corresponding sep- 
arated p-anomer of the azido glycolipid of Formula IXk is subjected to selective blocking and/or reduction followed by 
acylation of the resulting amino group and, if desired, hydrolysis of the carboxylic ester group. The substituents may 
then be interchanged or converted to the desired compounds of Formula Ik having the cartoxymethylated moiety in the 
3- and 6-position of the p-galacto type glycolipids of Formula Ik. 

25 It should be understood that by following the general sequence steps outlined above and in Reaction Scheme 7 
starting from the glucopyranoside of the Formula Vf, the 3,6-dicarboxymethylated gluco type glycolipids of Formula Ij 
and II may be prepared from the corresponding a-giuco compound of Formula IXj and p-gluco compound of Formula 
IXI, respectively. 

In a preferred embodiment of the invention, the compounds of Formula I have the formula 

30 



35 




OR 5 



40 

wherein R is an acyl residue of a fatty acid; R 1 is -(CH=CH) m -(CH2) n -CH3; R 3 R 4 and R 6 each are independently - 
ChfeCOOR 7 , provided at least two of the R 3 , R 4 and R 6 substituents are -CH 2 COOR 7 ; R 2 R 3 R 4 , R 5 and R 6 each are 
independently hydrogen, unsubstituted or substituted alkanoyl, arylalkyl or arylcarbonyl wherein said substituted is 

45 selected from halogen, C r4 aikyl, trrfluoromethyl, hydroxy and alkoxy; m is an integer of 0 or 1 ; n is an integer of 
from 5 to 14, inclusive; R 7 is hydrogen, a hydrolyzable ester group or a cation to form a non-toxic pharmaceutical^ 
acceptable salt; or a solvate or hydrate thereof. In a particularly preferred embodiment, R 4 and R 6 are -CH 2 COOR 7 and 
R 2 , R 3 , and R 5 each are independently hydrogen or benzoyl, in another particularly preferred embodiment R 3 and R 4 
are -CH 2 C0 2 R 7 and R 2 R 5 and R 6 each are independently hydrogen or benzoyl. In still another particularly preferred 

so embodiment R 3 and R 6 are -CH 2 COOR 7 and R 2 , R 4 and R 5 each are independently hydrogen or benzoyl. 
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in another preferred embodiment of the invention, the compounds of Formula I have the formula 
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wherein R is an acyl residue of a fatty acid; R 1 is -(CH-CH^CH^-CHs; R , R 4 ******* " independently - 
CHoCOOR 7 provided at least two of the R 3 , R 4 and R 6 substituents are -CH 2 COOR 7 ; R , R . R 4 R and R b each are 
independently hydrogen, unsubstituted or substituted alkanoyl, arylalkyl or arylcarbonyl wherein said substitutent is 
selected from halogen, d. 4 alkyl, trifluoromethyl, hydroxy and C v4 alkoxy; m is an integer of 0 or 1 ; n is an integer of 
from 5 to 14, inclusive; R 7 is hydrogen, a hydrolyzable ester group or a cation to form a non-toxic pharmaceutical!^ 
acceptable salt; or a solvate or hydrate thereof. In a particularly preferred embodiment, R and R are -CH 2 COOR and 
R 2 R 3 and R 5 each are independently hydrogen or benzoyl. In another particularly preferred embodiment R and R 
are -CH 2 C0 2 R 7 and R 2 , R 5 and R 6 each are independently hydrogen or benzoyl. In still another particularly preferred 
embodiment R 3 and R 6 are -CH 2 COOR 7 and R 2 , R 4 and R 5 each are independently hydrogen or benzoyl. 
In still another preferred embodiment of the invention, the compounds of Formula I have the formula 



R3o \ ^\ .0. ^ .R 



OR 
R*0 / 



NHR 




#° OR' 



wherein R is an acyl residue of a fatty acid; R 1 is -(CH=CH) m -(CHo) n -CH 3 ; R 3 . R 4 and R 6 each are .ndependently - 
CHoCOOR 7 provided at least two of the R 3 . R 4 and R 6 substituents are -CH 2 COOR 7 ; R . R . R ■ R s and R" each are 
independently hydrogen, unsubstituted or substituted alkanoyl. arylalkyl or arylcarbonyl wherein said substitutent is 
selected from halogen. C M alkyl. trifluoromethyl, hydroxy and C M alkoxy; m is an integer of 0 or 1 ; n is an integer of 
from 5 to 14, inclusive; R 7 is hydrogen, a hydrolyzable ester group or a cation to form a non-toxic pharmaceubcally 
acceptable salt; or a solvate or hydrate thereof. In a particularly preferred embodiment. R and R are -CHoCOOR and 
R 2 R 3 and R 5 each are independently hydrogen or benzoyl. In another particularly preferred embodiment R and R 
are -CH 2 CCv>R 7 and R 2 , R 5 and R 6 each are independently hydrogen or benzoyl. In still another particularly preferred 
embodiment R 3 and R 6 are -CHoCOOR 7 and R 2 R 4 and R 5 each are independently hydrogen or benzoyl. 
In still yet another preferred embodiment of the invention, the compounds of Formula I have the formula 



OR 6 




wherein R is an acyl residue of a fatty acid; R 1 is -{CH-CHU-fCHoVCHa; R 3 . R 4 and R 6 each are independently - 
CH 2 COOR 7 , provided at least two of the R 3 . R 4 and R 6 substituents are -CH 2 COOR 7 ; R . R 3 . R ■ R and R e each are 
independently hydrogen, unsubstituted or substituted alkanoyl, arylalkyl or arylcarbonyl wherein said substitutent is 
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selected from halogen, (^.4 alkyl, trifluoromethyl, hydroxy and alkoxy; m is an integer of 0 or 1 ; n is an integer of 
from 5 to 14, inclusive; R 7 is hydrogen, a hydrolyzable ester group or a cation to form a non-toxic pharmaceutical 
acceptable salt; or a solvate or hydrate thereof. In a particularly preferred embodiment, R 4 and R 6 are -CH 2 COOR 7 and 
R 2 , R 3 and R 5 each are independently hydrogen or benzoyl. In another particularly preferred embodiment R 3 and R 4 
are -CH 2 C0 2 R 7 and R 2 , R 5 and R 6 each are independently hydrogen or benzoyl. In still another particularly preferred 
embodiment R 3 and R 6 are -CH 2 COOR 7 and R 2 . R 4 and R 5 each are independently hydrogen or benzoyl. 
In another aspect, this invention provides novel intermediates of the Formula X 




wherein 

R 2 , R 3 , R 4 and R 6 each are independently hydrogen, unsubstituted or substituted alkanoyl, arylaikyl or aryl- 

carbonyl wherein said substitutent is selected from halogen, C1.4 alkyl, trifluoromethyl and 
0^4 alkoxy; 

R 3 R 4 and R 6 each are independently -CH 2 COOR 7a , provided at least two of the R 3 R 4 and R 6 substit- 

uents are -CH 2 COOR 7a ; 
R 7a is a hydrolyzable ester group; and 

R 8 is (lower)alkyl, unsubstituted or substituted aryl, or aryl(lower)alkyl wherein said substitutent 

is selected from halogen, 0^4 alkyl, trifluoromethyl and C1.4 alkoxy. 

In a preferred embodiment of the invention, the compounds of Formula X have the formula 



>7* 



R 7 *0 2 CCH 2 0 / OCH 2 C0 2 R 

O 

SR a 




wherein R 2 and R 3 each are independently hydrogen, unsubstituted or substituted alkanoyl, arylaikyl or arylcarbonyl 
wherein said substitutent is selected from halogen, alkyl, trifluoromethyl and C r 4 alkoxy; R 7a is a hydrolyzable 
ester group; and R 8 is (lower)alkyl, unsubstituted or substituted aryl, or aryl(lower)alkyt wherein said substitutent is 
selected from halogen, (^.4 alkyl, trifluoromethyl and alkoxy. In a more preferred embodiment, R 2 and R 3 each are 
unsubstituted or substituted arylaikyl or arylcarbonyl wherein said substitutent is selected from halogen, C V4 alkyl, tri- 
fluoromethyl and C-i.4 alkoxy; R 7a is a hydrolyzable ester group; and R 8 is (lower)alkyl, unsubstituted or substituted aryl, 
or aryl(lower)alkyl wherein said substitutent is selected from halogen, 0^4 alkyl, trifluoromethyl and (^.4 alkoxy. In a 
most preferred embodiment, R 2 and R 3 are p-methoxybenzyl; R 7a is t-butyl and R 8 is (lower)alkyl or phenyl. 

In yet another aspect, this invention provides a method for the treatment or prevention of diseases mediated by the 
inhibition of selectin-mediated cellular adhesion in a mammal in need thereof, which comprises administering to said 
mammal a therapeutically effective amount of a compound of Formula I or a non-toxic pharmaceutical^ acceptable salt, 
solvate or hydrate thereof. In a particularly preferred embodiment, this invention provides a method for the treatment of 
inflammatory related diseases or other pathological conditions in a mammal in need thereof, which comprises admin- 
istering to said mammal a therapeutically effective amount of a compound of Formula I or a non-toxic pharmaceutical^ 
acceptable salt, solvate or hydrate thereof. 

In still yet another aspect, this invention provides pharmaceutical compositions comprising at least one compound 
of Formula I in combination with a pharmaceutical carrier or diluent. 
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CELL ADHESION ACTIVITY 

1. P-Selectin Adhesion Receptor Binding 

P-selectin (GMP140, granule membrane protein-140, PADGEM, or CD62) is a calcium-dependent transmembrane 
protein found in alpha granules of endothelial cells and platelets. It is an inducible selectin produced on activated endothe- 
lium and platelets which recognize alpha(2-3)sialylated and alpha(1-3)fucosylated lactosaminoglycans which include 
the sequence, Lewis x (Zhou et al., i £e!L iioL (1 991) 115 (2): 557-564) and sulfatides (3-sulfated galactosyl ceramides, 
Aruffo, et al., £eH (1991) 67: 35-44). P-selectin may be responsible for the initial adhesion events between endothelium 
and neutrophils as evidenced by leukocyte rolling induced by P-selectin in flow cells (Lawrence, M., and T. Springer, 
Cell (1991) 65: 859-873). 

Based on the availability of soluble forms of P-selectin prepared as described by Aruffo, A., et al., £eJL S7, 35-44 
(1 991), a binding ELISA based assay modified from Foxall, et al., i, Cell Hi 895-902 (1 992) wash developed to 
measure inhibitors of P-selectin binding to immobilized sulfatides. Such inhibitors were tested in the assay described 
below. 

0.1 ml of sulfatide (SIGMA) at 1 jig/ml in MeOH was added to 48 wells of a 96-well ELISA plate (ProBind, Falcon) 
and allowed to dry overnight at room temperature. Another set of 48 wells were incubated with the solvent (methanol, 
Fisher Scientific). The next day the antigen/solvent coated plates were blocked for 1 .5 hours at room temperature with 
5% BSA (ICN) in buffer containing 20mM Hepes, 1 mM CaCI 2 and 0.15 M NaCI, pH 8.0. Wild type P-seiectin was first 
mixed with HRP-conjugated goat anti-human IgG (1 :5000 dilution, Fisher Scientific), and incubated for 30 minutes at 
37°C in buffer containing 20 mM Hepes, 0.15 M NaCI, 1% BSA and 1 mM CaCI 2 , pH 8.0 prior to addition to the BSA 
blocked plates. Following the 30 minute preincubation, the fusion protein-HRP conjugate immunocomplexes were incu- 
bated on the blocked antigen coated plates for 45 minutes at 37°C in the presence or absence of the test compounds 
and then washed to remove any unbound proteins. Bound complexes were detected by addition of substrate buffer (95 
mM NaOAc*3H 2 0, 5 mM citric acid monohydrate, 1.4 mM urea/H 2 0 2 ) containing 3, 3\ 5, 5' Tetramethylbenzidine 
(SIGMA). Reactions were stopped by the addition of 3N sulfuric acid and the absorbance read on an ELISA reader at 
dual wavelengths 450 and 630 nm. The efficacy of these compounds was compared to that of sulfatide (positive control) 
or to MeOH (negative control). The data is obtained as percent inhibition of specific binding 



and a plot of dose vs. percent inhibition of Rg binding is generated in which IC50O1M) is calculated and reported as cell 
free data in Table 1. 

2. HL-60 Plate let Cell Adhesion Assay 

HL-60 cells, obtained from American Type Culture Collection, were cultured in RPM1 1640 medium (GIBCO) sup- 
plemented with 20% fetal calf serum (Sigma) and 50 jig/ml gentamicin (GIBCO). Cells in log phase growth were har- 
vested, washed and resuspended in Tyrodes buffer containing 5 mM HEPES and 0.2% bovine serum albumin and were 
fixed with 1% buffered formalin. 

Blood from normal human donors was anticoagulated with citrate, layered over 1 -Step Platelets (Accurate Chemical 
Co.), and centrifuged at 350 g for 20 minutes at room temperature. The platelet band was collected, diluted in 2 volumes 
of Tyrode's Buffer with 5 mM HEPES, 10 mM EDTA, and 0.2% BSA (pH 7.4) (THEB) and centrifuged at 600 g for 10 
minutes. The platelet pellet was resuspended in THEB and incubated at room temperature for 1 hour. Calcein-acetoxy 
methylester (Calcein-Am, Molecular Probes) was added to the platelets at a final concentration of 10 \M and incubated 
for 10 minutes at 37°C to label the platelets. Without washing, the platelets were counted on a Coulter counter model 
ZM, and the concentration was adjusted to 1 x 10 7 /ml. The platelets were activated with 2 U/ml of human thrombin for 
10 minutes in Tyrode's containing 2 mM CaCI 2 , 5 mM HEPES, and 0.2% BSA (pH 7.4) (THB) at 37° and immediately 
fixed with 1% buffered formalin for 1 to 2 hours at room temperature. A small aliquot of labeled platelets was removed 
before activation and designated as non-activated. 

Both platelets and HL-60 were washed in a a 5 fold excess volume of Hanks Balanced Salt Solution (HBSS), resus- 
pended in THB and counted. Cell concentrations were adjusted to 2 x 10 7 /ml for platelets and 4 x 10 6 /ml for HL-60, this 
ratio determined to be optimum for platelet: HL-60 cell adhesion. Compounds were incubated with 50 ^l of platelets for 
30 minutes at room temperature before addition of 50 |il of HL-60. This ratio of 5:1 platelets to HL-60 was incubated for 
30 minutes at room temperature before addition of 0.2 ml of THB to increase the volume so the samples could be 
analyzed on a FACScan cytometer (Becton Dickinson). Non-activated platelets, and activated platelets with 10 mM EDTA 
were included as controls. Data were collected within a region set for the forward scatter channel corresponding to HL- 
60 size events. 
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The HL-60 cells were present in two populations: one was non-fluorescent and did not contain platelets; the other 
was fluorescent due to bound platelets. The percent HL-60 cells which contained bound platelets was determined for 
each test condition. The inhibition of binding was determined by comparison to standards which were treated with vehicle 
alone (representing 0% inhibition) and standards whose specific binding had been blocked by the use of EDTA (repre- 
senting 100% inhibition), by the following formula: 



J1~^X100 = z 



where 



x a HL-60 cells containing bound platelets in the presence of the compound; 

b = HL-60 cells containing bound platelets in the presence of EDTA; 

a = HL-60 cells containing bound platelets in presence of compound vehicle; 

z = % inhibition of platelet: HL-60 cell adhesion 



3. Reverse Pa ssive Arthus Reaction in Rats 



The reverse passive Arthus reaction in rats is a modification of the method by Mulligan et a!., as described in i Clin. 
Invest.. (1991) SB: 1396-1406. This is an experimental model in which the interaction of antigen-antibody complexes 
and complement leads to a severe vasculitis that is associated with edema, induration, erythema and hemorrhage. The 
interaction between the antigen-antibody complexes and complement leads to a localized influx of neutrophils. These 
neutrophils release a variety of mediators that are associated with tissue damage and vascular permeability. The local- 
ized inflammatory reaction is measured using different techniques i.e., vascular permeability and neutrophil influx which 
is evaluated both biochemically and microscopically. 

Male Sprague Dawley specific pathogen-free rats with jugular vein cannulae (280-320 g, Hill Top Labs, PA) are used 
in these studies. Animals are acclimated for at least 1 day and individually housed in stainless steel cages. The dorsal 
region of the rats is closely clipped 2 days prior to the experiments and divided into 4 sites on each side of the midline. 
Prior to all injections the rats are sedated with 0.4 ml per 300 gm rat of ketamine/rompun [1000 mg (10 ml) of ketamine 
HCL is mixed with 40 mg (2.0 ml) Rompun] administered IP and or inhalation anesthesia with metafane (methoxyf lurane). 

Bovin Serum Albumin (BSA) and rabbit polyclonal IgQ rich in anti-BSA are purchased from Sigma Chemical Co. 
(St Louis, MO). Radiolabelled 125 I-BSA (spAct 1-5 jxCi/fig) is purchased from Dupont NEN (Boston, MA). 

Each rat is administered intradermal (ID) injection of (0.4 mg, 0.6 mg and 0.8 mg) anti-BSA in a volume of 100 \i\ 
per injection in normal saline. The ID injections are randomized near the mid dorsal region on both sides of the back 
bone. Immediately after the ID injections of the anti-BSA, the rats are administered intravenous (IV) injections of BSA 
(10 mg in 1.0 ml) in normal saline containing 125 l labeled BSA (1 nCi/mi BSA or 5.0 jiCi/kg body wt) for quantification 
of dermal vascular injury. Anti-inflammatory agents such as inhibitors of adhesion molecules of the present invention 
are administered IV at a single dose of 3 mg immediately after BSA. Four (4) hours after the IV injection of BSA, the 
rats are anesthetized with metafane and 2 to 3 ml of blood is withdrawn via the cannula into an anticoagulant containing 
(EDTA or Heparin) tube and plasma separated and saved for neutrophil and albumin quantitation. The rats are killed 
and the skin surrounding the injection site (15 mm diameter) is punched out and weighed. The skin samples and a fixed 
volume of plasma (0.1 to 1 .0 ml) is analyzed in a gamma-counter for 125 l content. Skin samples from the contralateral 
side are processed and analyzed for myeloperoxidase activity (MPO) as a measure of neutrophil accumulation. As 
needed, samples are also processed for histological evaluation of the reacted sites. 



Vascular Permeability NP) 

The calculation of the plasma protein exudation into skin is made by determining the radioactivity in the tissue and 
relating this to the level of radioactive albumin in the blood at the time of sacrifice. The equation below shows the cal- 
culation for microliter plasma extravasated (Issekutz and Issekutz, Pharmacological methods in the control of inflamma- 
tion, (1989) 129-150). 

Hi plasma extravasated = SS^p^B 
Percent inhibition of the test compound at 3 mg was determined as follows: 

e/ uu'uu^ l\ (V^ plas ma extravasated with test compound Ylv inn 
% Inhibition = |_1-(r ^ pIasma extravasated with vehide JJ X 100 
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Myeloperoxidase (MPO) 

MPO is located in the azurophil granules of polymorphonuclear leukocytes (PMN). Because of its abundance in 
these cells (5% dry weight), this enzyme is used as a marker for tissue neutrophil content For tissue MPO content, the 
method of Bradley, et aL, was used as described in J. Invest. Dermatol. (1 982) 7§: 206-209. Biopsies from each treatment 
group were placed in plastic tubes (15 x 100 mm) containing 10 ml of 0.5% hexadecyltrimethylammonium bromide 
(HTAB) in 0.05 M potassium phosphate buffer pH 6.0. The tissue was then homogenized with a Brinkmann Polytron 
homogenizer (10s). The supernatant (0.05 ml) was assayed by mixing with 0.150 ml o-dianisidine (0.334 mg/mi) and 
0.0005% hydrogen peroxide in 0.05 M potassium phosphate buffer pH 6.0 in a 96-welI microliter plate. Change in absorb- 
ance at 450 nm was measured at room temperature using a kinetic plate reader (Molecular Devices, Palo Alto, 
Calif., USA). Percent inhibition of the test compound at 3 mg dose was determined as follows: 

«, . u uu- r« fAbsor bance of test compound treated Biopsies^ y 10Q 
% Inhibition — Absorbance of vehicle treated Biopsies JJ A ,uu 

The in yjve experimental results as measured by vascular permeability (VP) and myeloperoxidase (MPO) at a 
single dose of the test compound are shown in Table 1 . 



TABLE 1 



Example No. 


P-Selectin 


RPA 




Cell Free IC50 fttM) 


HL-60 Platelets 


VP%lnhib.* 


MPO%lnhib.* 


2 


0.92 


32 


>73 


>99 


8 


>50 


>100 


9 


22 


10 


NA" 


>100 


54 


65 


14 


0.7 


20 


32 


13 


16 


3.5 


10.1 


NS*** 


NS 


18 


<0.03 


7 


73.6 


I 98 



* % Inhibition at 3 mg 
** not available 

*** no significant inhibition at 3 mg 



The biological results of representative compounds according to this invention are shown in Table 1. Both the cell 
and cell-free in yjtro assays and the in yjyo tests carried out in the RPA rat model show that the compounds of Formula 
I are inhibitors of P-selectin mediated binding and, more importantly, confirm that the compounds of the instant invention 
are selectin inhibitors useful to treat inflammatory conditions in a mammal. 

Therefore, the compounds of Formula I or pharmaceutical compositions thereof are useful in the treatment and/or 
prevention of diseases or other pathological conditions which are mediated by the binding of selectins in cellular adhe- 
sion. Such diseases and conditions include acute or chronic inflammatory diseases such as rheumatoid arthritis, asthma, 
allergy conditions, psoriasis, septic shock, adult respiratory distress syndrome, inflammatory bowel disease and opthal- 
mic inflammatory diseases; autoimmune diseases; thrombosis or inappropriate platelet aggregation conditions, and 
cardiovascular disease; reperfusion injury; multiple sclerosis; chemical and thermal burn injuries and neoplastic disease 
including metastasis conditions. 

In another embodiment, this invention includes pharmaceutical compositions comprising at least one compound of 
Formula I in combination with a pharmaceutical carrier or diluent. 

In still another embodiment, this invention relates to a method of treatment or prevention of diseases or other path- 
ological conditions characterized by selectin-mediated cellular adhesion in a mammal in need thereof, which comprises 
administering to said mammal a therapeutically effective amount of a compound of Formula I or a non-toxic pharma- 
ceutically acceptable salt, solvate or hydrate thereof. 

In yet another embodiment, this invention relates to a method for inhibiting or reducing inflammatory disease proc- 
esses in a mammal in need thereof, which comprises administering to said mammal a therapeutically effective amount 
of a compound of Formula I or a non-toxic pharmaceutically acceptable salt, solvate or hydrate thereof. 

For therapeutic use, the pharmacologically active compounds of Formula I will normally be administered as a phar- 
maceutical composition comprising as the (or an) essential active ingredient at least one such compound in association 
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with a solid or liquid pharmaceutical^ acceptable carrier and, optionally, with pharmaceutical^ acceptable adjuvants 
and exdpients employing standard and conventional techniques. 

The pharmaceutical compositions include suitable dosage forms for oral, parenteral (including subcutaneous, intra- 
muscular, intradermal and intravenous), transdermal, bronchial, rectal, topical, ophthalmic, intraarticular or nasal admin- 

5 istration. Thus, if a solid carrier is used, the preparation may be tableted, placed in a hard gelatin capsule in powder or 
pellet form, or in the form of a troche or lozenge. The solid carrier may contain conventional exciptents such as binding 
agents, fillers, tableting lubricants, disintegrants, wetting agents and the like. The tablet may, if desired, be film coated 
by conventional techniques. If a liquid carrier is employed, the preparation may be in the form of a syrup, emulsion, soft 
gelatin capsule, sterile vehicle for injection, an aqueous or non-aqueous liquid suspension, or may be a dry product for 

10 reconstitution with water or other suitable vehicle before use. Liquid preparations may contain conventional additives 
such as suspending agents, emulsifying agents, non-aqueous vehicle (including edible oils), preservatives, as well as 
flavoring and/or coloring agents. For parenteral administration, a vehicle normally will comprise sterile water, at least in 
large part, although saline solutions, glucose solutions and like may be utilized. Injectable suspensions also may be 
used, in which case conventional suspending agents may be employed. Conventional preservatives, buffering agents 

is and the like also may be added to the parenteral dosage forms. Particularly useful is the administration of a compound 
of Formula I directly in transdermal formulations with permeation enhancers such as DMSO and iontophoresis. Other 
topical compositions well-known in the art can be administered to treat dermal inflammation. The pharmaceutical com- 
positions are prepared by conventional techniques appropriate to the desired preparation containing appropriate 
amounts of the active ingredient, that is, the compound of Formula I according to the invention. See, for example, Rem- 

20 inaton's Pharmaceutical Sciences. Mack Publishing Company, Easton, PA, 17th edition, 1985. 

The dosage of the compounds of Formula I to achieve a therapeutic effect will depend not only on such factors as 
the age, weight and sex of the patient and mode of administration, but also on the degree of cell adhesion inhibition 
desired and the potency of the particular compound being utilized for the particular disorder of disease concerned. It is 
also contemplated that the treatment and dosage of the particular compound may be similar to the treatment and dosage 

25 used with dexamethasone phosphate and that the dosage would be adjusted accordingly by one skilled in the art to 
reflect the relative level of activity. The decision as to the particular dosage to be employed (and the number of times to 
be administered per day) is within the discretion of the physician, and may be varied by titration of the dosage to the 
particular circumstances of this invention for the satisfactory inhibition or reduction of selectin-mediated cell adhesion. 
A suitable dose of a compound of Formula I or pharmaceutical composition thereof for a mammal suffering from, 

30 or likely to suffer from any condition as described herein is an amount of active ingredient from 0. 1 jig/kg to 1 00 mg/kg 
body weight. For systemic administration, the dose may be in the range of 0.1 to 100 mg/kg body weight to the active 
ingredient, and preferably, in the range of 0.1 to 50 mg/kg body weight. For topical administration, for example to the 
skin or eye, a suitable dose of active ingredient may be in the range of 0.1 |xg to about 100 mg/ml of liquid carrier or 
excipient, and preferably, about 0.1 mg to 1 0 mg/ml. For oral dosing including the treatment of prophylaxis of inflammatory 

35 diseases or conditions, a suitable dose may be in the range of about 1 mg to 100 mg/kg of mammal body weight, and 
preferably, from about 1 mg to about 50 mg/kg body weight. The active ingredient will preferably be administered in equal 
doses from one to four times a day. However, usually a small dosage is administered, and the dosage is gradually 
increased until the optimal dosage for the host under treatment is determined. 

The following examples are given by way of illustration and are not to be construed as limiting the invention in any 

40 way inasmuch as many variations of the invention are possible within the spirit of the invention. 
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DFBCRIPTION OF SPECIFIC EMBODIMENTS 
Example 1 

5 (2S.3R4EV3-Benzovloxv-2-hexadeca^ 
QpyranosvloxvM-oc tadecene 

A. Ethvl 4.6-<>benzvlidene-2.3^i-0-paraHTiethox^ 
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OH OPMB 



A solution of ethyl 4,6-Obenzylidene-1 -thio-p-D-galactopyranoside [Nilsson, et al., JL Qqrt?ohy. £hfim. lfl(6) 1 023 (1 991 )] 
25 (2.0 g, 6.4 mmol) in dimethylformamide (25 mL) was added under argon to a suspension of sodium hydride (2.0 g, 8.33 
mmol, previously washed with hexane). The mixture was allowed to stir for 1 .5 h after which para-methoxybenzyl chloride 
(4.75 mL, 29.0 mmol) was added in slowly. The reaction mixture was allowed to react at ~22°C for 18 hours, cooled 
down to 5°C and treated slowly with cold 1 M aqueous sodium bicarbonate solution. The crude aqueous mixture was 
extracted with ethyl acetate (4 x 100 mL). The organic extracts were combined, washed with 1 M aqueous sodium 
30 bicarbonate (2 x 100 mL), water (3 x 100 mL), brine (100 mL) and dried over anhydrous magnesium sulfate. The residue 
upon solvent evaporation was crystallized from ethyl acetate and hexane to give the title compound (2.69 g, 75%). 
IR (CH 2 CI 2 ) v max (cm' 1 ): 3060-2860 (C-H). 

1 H NMR 200 MHz (CDCI 3 ) 6 (ppm): 1 .33 (3H, t, J=7.3 Hz, -CH 3 ), 2.60-2.91 (2H, m, -SCH 2 -), 3.34 (1 H, br s, H-5), 3.55 
(1 H. dd, J=9.2 and 3.5 Hz, H-3), 3.805 (6H, s, 2 x -OCH 3 ), 3.856 (1 H, t, J=9.4 Hz, H-2) f 3.956 (1 H, dd, J-12.4 and 1 .6 
35 Hz, H-6), 4.110 (1H, d, J=3.2 Hz, H-4), 4.302 (1H, dd, J=12.3 and 1.4 Hz, H-6), 4.414 (1H, d, J=9.6 Hz, H-1 ) f 4.70 (1H, 
d, J AB =1 1 -9 Hz, -OCH 2 Ar), 4.72 (1 H, d, J AB =1 1 .9 Hz, -OCH 2 Ar), 4.77 (1 H, d, J AB =9.8 Hz, -OCH 2 Ar), 4.82 (1 H, d. J AB =9.8 
Hz, -OCH 2 Ar) ( 5.469 (1 H, s, -OCHO-), 6.82-6.90. 7.26-7.40, 7.51-7.56 (13H, 3 sets of m, aromatic H). 

B. Ethvl 2.3-di-O-para-methoxvbenzvl- l-thio-S-D-oalactoDvranoside 

40 




A solution of ethyl 4,6-0-benzylidene-2,3-di-(>para-methoxybenzyl-1-thio-p-D-galactopyranoside (2.6 g, 4.8 mmol) in 
55 tetrahydrofuran (80 mL) was treated with 3N aqueous hydrochloric acid (20 mL). The mixture was allowed to react for 
30 hours after which it was neutralized with solid sodium bicarbonate and diluted with ethyl acetate. The aqueous layer 
was saturated with sodium chloride and removed. The organic layer was dried over anhydrous magnesium sulfate and 
the solvent removed under vacuum to give a solid that was triturated in ethyl acetate and hexane and afforded the title 
material (2.0 g, 90%). 
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IR (CHgCy v max (cm' 1 ): 3600-3200 (OH), 3000-2820 (C-H). 

1 H NMR 400 MHz (CDCI 3 ) 6 (ppm): 1 .32 (3H, t, J=7.4 Hz, -CH 3 ), 2.05-2.13 (1 H, m, -OH-6), 2.60 (1 H, br s. -OH-4), 2.68- 
2.84 (2H, m, -SCIV). 3.476 (1H, t, J=5.5 Hz, H-5), 3.530 (1H ( dd, J=8.9 and 3.3 Hz, H-3), 3.635 (1H, t, J=9.3 Hz, H-2), 
3.76-3.82 (1 H, m, H-6), 3;815 and 3;818 (6H, 2s, 2 x «OCH 3 ), 3;934-3.996 (1 H, m. H-6), 4.01 1 (1 H, br t, J=1 .5 Hz, H- 
5 4), 4.416 (1H, d, J=9.7 Hz, H-1 ), 4.633, 4.663, 4.692 (2H, ABq, J=1 1 .7 Hz. -OCH 2 Ar), 4.70 (1 H, d, J AB =9.9 Hz, -OCH 2 Ar), 
4.81 (1H, d, J A b= 11 1 Hz . -OCH 2 Ar), 6.86-6.90, 7.26-7.35 (8H, 3 sets of m, aromatic H). 

C. Ethvl 4.6<ii-0-te^butvloxvrarbon^ -thio-B-D-oalactoovranoside 
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PMBO 




SEt 



OPM8 



t-Bu0 2 CCH20 .OOfeCOjl-Bu 

PMBO^^^^ SEt 
OPMB 
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Pr cedurel: 



A solution of ethyl 2,3-di-Opara-methoxybenzyl-1-thio-p-D-galactopyranoside (2.0 g. 4.4 mmol) in dimethyKormamide 
(40 mL) was added to a suspension of sodium hydride (2.1 g, 65% in mineral oil, 59.4 mmol), previously washed with 

25 hexane (3 x 20 mL), in dimethytformamide (10 mL). The mixture was allowed to react for 30-45 minutes and fert-butyl 
bromoacetate (6 mL, 5 g, 26 mmol) was added in. The exothermic reaction was then stirred for ~ 30 minutes after which 
it was cooled down (5°C) and quenched carefully with cold saturated aqueous sodium bicarbonate. It was diluted with 
ethyl acetate (250 mL) and ether (50 mL), washed with aqueous sodium bicarbonate (3 x 100 mL), water (4 x 100 mL), 
brine (1 00 mL) and dried over anhydrous magnesium sulfate. The residue upon evaporation was passed through a silica 

30 gel column (200 g, 20-30% ethyl acetate/hexane) to give the title material (2.3 g, 76.6%) as an oil. 



Procedure 2: 



An aqueous sodium hydroxide solution (10N, 280 mL) was added to a stirred solution of ethyl 2,3-di-Otert-butyloxycar- 
35 bonylmethyl-2,3-di-0^para-methoxybenzyi-1 -thio-p-D-galactopyranoside (43.4 g, 93.4 mmol) in methylene chloride (560 
mL) at 22°C followed by fe/t-butylbromoacetate (150 mL, 934 mmol) and tetrabutylammonium chloride (131 g, 0.471 
mmol). This mixture was vigorously stirred for 18 hours (the temperature of the reaction mixture raised to 30-35°C). The 
mixture was diluted with cold water (1 L) and ethyl ether (~1 .5 L) and the aqueous phase was extracted with ethyl ether 
(1 x 500 mL). The combined organic layers were washed with water (4 x 1 L) and brine, dried over anhydrous magnesium 
40 sulfate, filtered and concentrated. The residue was passed through a silica gel pad (1 1 .5 x 18 cm, 5% to 30% ethylac- 
etate/hexane) and the resulting solid was triturated in hexane to give the title compound (50.28 g, 77%) as a white solid. 
IR (film) v max (cm -1 ): 3200-2850 (CH) and 1750 cm* 1 (C=0). 

1 H NMR 400 MHz (CDCI3) 5 (ppm): 1.307 (3H, t, J=7.4 Hz, -CH 3 ) 1.464 and 1.483 (18H, 2s. 2x ferf-butyl), 2.68-2.81 
(2H, m, -SCH 2 -). 3.510 (1H, dd, J=9.3 and 2.5 Hz, H-3), 3.605 (1H, brt, J=6.0 Hz, H-5), 3.732 (1H, dd. J=9.8 and 6.0 
45 Hz, H-6). 3.811 and 3.822 (6H, 2s, 2 x -OCH3), 3.822 (1H, t, J=9.3 Hz, H-2), 3.909 (1H. d. J=1.9 Hz, H-4), 3.985 (1H, 
dd. J=9.7 and 5.8 Hz, H-6). 4.043 and 4.048 (2H, part of ABq. -OCH 2 CO-), 4.28 (1 H, d, J A b=16.4 Hz, ~OCH 2 CO-). 4.35 
(1H, d, J AB =16.4 Hz, -OCH 2 CO-), 4.404 (1H, d, J=9.7 Hz, H-1), 4.652 (2H f part of ABq, -CH 2 Ar), 4.68 (1 H, d, J AB =9.8 
Hz, -OCH 2 Ar), 4.80 (1 H, d, J A b= 1 1- 7 Hz » -OCH 2 Ar), 6.84-6.88, 7.26-7.33 (8H, 3 sets of m, aromatic H). 
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D. (2S.3R.4EV2-Azido-3-benzovlaxv-1-(4.6-di-^ 

galactopvranosideM-octadecene and (2S.3 R.4E)-2-azido-3-benzovloxv-1 -f4.6-di-Q-terf-blrtvlQXYCarbQnYlmethYl-2 . 3- 
di-rVpar^meth oxybenzvl-6-D-QalactODvranoside)-4-QCtadecene 



t-Bu0 9 CCH 9 0 ,OCH 2 CO^-Bu 

SEt 



PMBO 



O OCH 2 CO^ 



OPMB 



t-Bu0 2 CCH20 OCH 2 C02t-Bu 



PMBO 




N 3 



PMBO 




{CH2) 12 CH3 



OBz 



Procedure 1: 

A solution of ethyl 4,6-di-C^terf-butyloxycarbonylmetl^ 

(26.44 g, 38.16 mmol), (2S,3R,4E)-2-azido-3-benzoyloxy-4-octadecen-1 -ol [P. Zimmermann and R. R. Schmidt. Liebigs 
Ann. Chem. 1988, 663-667] (14.26 g, 33.18 mmol) and 2,6-terf-butyl-4-melhyi pyridine (13.6 g, 66.36 mmol) in dioxane 
(500 mL) was stirred over 4A molecular sieves (50 g, previously heated with a Bunsen flame) for 1 hour at room tem- 
perature (ca 22°C). Then dimethyl(methylthio)sulfonium trtflate (16.3 g, 63.04 mmol) [R Fugedi, et al., Carbohydf. BfiS.. 
149 (1986) C9-C12] was added in and stirring was continued for 1.5-2 hours. Then triethylamine (75 mL) was added 
followed by a 30 minutes stirring period after which the solid was removed by filtration and then washed with ethyl acetate 
(200 mL). The organic fraction was washed with saturated aqueous sodium bicarbonate (3 x 1 L), water (4 x 1 L), brine 
(500 mL) and dried over anhydrous magnesium sulfate. The residue was passed through a silica gel pad (17 x 18 cm, 
0 to 75% ethyl acetate/toluene) to give the a-anomer (1 7.55 g, 50%) and the p-anomer (1 7.59 g, 50%) of the title material 
as oils. 

Procedure 2: 

The same procedure as described above was repeated using ethyl 4 l 6-di-0-ferf-butyloxycarbonylmethyl-2 ( 3-di-0-pafa- 
methoxybenzyl-1-thio-p-D-galactopyranoside (59.4 g, 85.8 mmol), (2S,3R,4E)-2-azido-3-benzoyloxy-4-octadecen-1-ol 
(24.8,g, 60 mmol) and dimethylformamide (distilled over CaO, 900 mL) was used instead of dioxane. TTiese conditions 
afforded the title compound (58.8 g, 92%) as a 8:2 (a:p) mixture of anomers as determined by 1 H NMR (400 MHz). The 
mixture of anomers obtained from the method of procedure 2 was used directly in the next reaction step (Step E) and 
the resulting two anomeric products were separated at this later stage. 

a-anomer : 

[a]^ 2 :+7.5°(c=1.0,CHCI 3 ). 

IR (film) v max (cm* 1 ): 3200-2800 (CH), 2095 (N 3 ), 1740 and 1720 (C*0). 

1 H NMR 400 MHz (CDCI 3 ) 6 (ppm): 0.890 (3H, t, J=6.8 Hz, -CH3) 1.20-1.40 (22H, 2 sets of m, -(CH^-). 1.448 and 
1.464 (18H, 2s, 2x fcrt-butyl), 2.04-2.10 (2H, m, sCH-Cfcfc-), 3.531 (1H, dd, J=10.8 and 7.9 Hz, H-6') ( 3.667 (1H t dd, 
J=9.3 and 6.3 Hz, H-1), 3.778 and 3.822 (6H, 2s, 2 x -OCH 3 ), 3.790 and 3.807 (1H, 2s, part of H-5"), 3.877 (1H, dd, 
J=9.4 and 2.6 Hz, H=31 3.861 (1H, br s, H-4*), 3.9-4.0 (3H, m, H-2\ H-6\ H-2), 3.948, 3.979, 3.992 (2H, ABq. J=12.5 
Hz, -OCH2CO-), 3.042 (1 H, dd, J=9.3 Hz and 3.6 Hz, H-1 ), 4.28 (1 H, d, J AB =1 6-7 Hz, -OCH 2 CO-) ( 4.29 (1 H, d, J AB =1 6.7 
Hz, -OCHgCO-), 4.61 (1H, d, J AB =11.7 Hz, -OCH 2 Ar), 4.61 (1H, d, J AB =H.3 Hz, -OCH 2 Ar) ( 4.70 (1H, d, J AB =11.7 Hz, 
-OCH 2 Ar), 4.73(1H, d, J AB =11.3 Hz, -OCH 2 Ar), 4.816 (1H, d, J=3.6 Hz, H-1 1 ), 5.573 (1H, dd, J=14.9 and 7.8 Hz, H-4), 
5.629 (1H, dd, J=7.8 and 4.2 Hz, H-3), 5.918 (1H, dd, J=14.9 and 6.7 Hz, H-5), 6.80-6.897, 7.274, 7.305 (8H, 3 sets of 
m, aromatic H), 7.44-7.48, 7.559-7.560, 8.06-8.086 (5H, 3 sets of m, aromatic H). 
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An^l. Calcd. for C^H^N^: 


C, 66.83 \ 


H. 8.08; 


N, 3.96. 


Found: 


C. 66.49; 


H, 7.92; 


N, 4.04. 



10 p-anomer: 

IR (CH2CI2) v max (cm' 1 ): 3055, 2930, 2855 (CH), 2105 (N 3 ), 1735 and 1720 (C=0). 

1 H NMR 400 MHz (CDCy 6 (ppm): 0.89 (3H, t, J=6.8 Hz, -CH 3 ), 1.24-1.42 (22H, m, -(CH^n-), 1.46 and 1.48 (18H, 
2s. 2 x ferf-butyl), 2.03 (2H, qa, J=6.8 Hz, =CH-CHsr), 3.46 (1 H ( d, J=9.7 and 2.6 Hz, H-3 1 ), 3.56-3.59 (1 H, m overlapped 
by H-5\ H-1) ( 3.58 (1H, br t, H-5 1 ), 3.72 (1H, dd, J=9.7 and 6.0 Hz, H-6*). 3.79 and 3.82 (6H, 2s, 2 x -OCH3), N 3.77-3.84 
and 3.94-4.04 (6H, m, -OCH 2 CO-, H-1 , H-6\ H-2' and H-2), 3.87 (1 H, br d, H-4 1 ), 4.27 (1 H, d, J AB =1 6.5 Hz, -OCH 2 CO- 
), 4.34 (1H, d. J AB =16.5 Hz, -OCH 2 CO-), 4.34 (1H, d, J=6.7 Hz, H-1 1 ), 4.63 (1H, d, J A B=H -3 Hz, -OCH 2 Ar), 4.65 (1H, 
d. J A b=11-3 Hz, -OCH 2 Ar), 4.70 (1H, J=10.5 Hz. -OCH 2 Ar), 4.85 (1H, d, J=10.5 Hz, -OCH 2 Ar), 5.56 (1H, dd, J=15.4 
and 7.9 Hz, H-4), 5.69 (1H, dd, J=7.9 and 3.5 Hz, H-3), 5.90 (1H, dt, J=15.4 and 6.8 Hz, H-5), 6.83-6.88, 7.24-7.33, 
7.44-7.48, 7.55-7.59 and 8.07-8.09 (13H, 5 sets of m. aromatic H). 



15 



20 



E. (2S.3R.4EV2-Azido-3-ben2oyloxv-1-f4. 6^i-Q-terf-butyloxycaf^ 



25 



30 



t-Bu02CCH20 OCH2C0 2 t-6u 



PMBO 



PMBO \ I 



t-Bu0 2 CCH20 OCH 2 CC^t-Bu 




(OH 2 )i20H 3 



ho : 



N 3 




(CH 2 )i 2 CH 3 



OBz 



OBz 



35 

A solution of (2S.3R,4E)-2-azido-3-benzoyIoxy-1-(4,6-di-0-te/t^ 

a-D-galactopyranosylaxy)-4-octadecene (472 mg, 0.450 mmol) in dichloromethane/water (1 8 mU2 mL) was treated with 
2,3-dichloro-5,6<Jicyano-1 ,4-benzoquinone (DDQ) (306 mg, 1.35 mmol) and was allowed to stir at ~22°C for 2 hours 
(reaction progression monitored by TLC). The reaction was then quenched with cold 1 0% aqueous sodium bicarbonate 

AO and cold 10% aqueous sodium thiosulfate and diluted with ethyl acetate. The organic layer was washed with the mixture 
until complete decoloration, then washed with 10% aqueous sodium bicarbonate, water (3 x 50 mL), brine (50 mL) and 
dried over anhydrous magnesium sulfate. The residue was passed through a silica gel column (25 g, 30-40% ethyl 
acetate/hexane) to give the title material (360 mg, >90%) as an oil. 
[a]" :+36°(c=1.0, CHCI 3 ). 

45 IR (film) v max (cm' 1 ): 3420 (bp, OH), 3000-2860 (CH), 21 10 (N 3 ), 1750 and 1730 (C=0). 

1 H NMR 400 MHz (CDCI 3 ) 6 (ppm): 0.891 (3H, t, J=6.9 Hz, -CH 3 ) 1.253-1.46 (22H, m, -{CH^y). 1.489 (18H, s, tert- 
butyl), 2.05-2.11 (2H, m, -CH-Ctfe-). 2.304 (1H, d, J=8.4 Hz, -OH). 3.572 (1H, dd, J=10.6 and 7.4 Hz, H-1). 3.615 (1H. 
dd, J=9.4 and 6.0 Hz, US'), 3.76-3.90 (3H, m, H-6 1 , H-2' and H-3*), 3.850 (1H, d, J=3.3 Hz, H-4 1 ), 3.895 (1H, dd, J=10.6 
and 4.1 Hz, H-1), 3.93-3.97 (1H, m, H-2), 3.99, (1H, d, J A b=16.3 Hz, -OCH 2 CO-), 4.04 (1H, d, J AB =16.4 Hz, -OCH 2 CO- 

50 ), 4.075 (1H, br t, J=6.7 Hz, H-5), 4.10 (1H, d, J=17.2 Hz, -OCH 2 CO-), 4.37 (1H, d, J=17.2, Hz, -OCH 2 CO-). 4.654 (1H, 
d, J=8.4 Hz, -OH), 4.925 (1 H, d, J=3.8 Hz, H-V), 5.593 (1 H, dd, J=1 5.0 and 8.0 Hz, H-4), 5.656 (1 H, dd, J=8.0 and 4.7 
Hz, H-3). 5.953 (1H, dt, J=14.9 and 6.8 Hz, H-5), 7.44-7.48, 7.56-7.60, 8.05-8.07 (5H, 3 sets of m, aromatic H). 
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Anal. Calcd. for C43H 6 9N 3 0 12 : 


C, 62.98; 


H, 8.48; 


N, 5.12. 


Found: 


C, 62.92; 


H, 8.30; 


N, 5.19. 



F. f2S.3R.4EV2-Azido^enzodoxv-1-(2.3^i-^ ^ 
loxy)-4-octadecene 



t-BuOzCCHjO OCH 2 CO^-Bu 




t-Bu0 2 CCH2p y OCH 2 CC>2*-Bu 

BzO 
(CH 2 )i 2 CH 3 




N 3 



BzO 




(CH 2 ) 12 CH3 



OBz 



OBz 



A solution of (2S,3R,4E)-2-azido-3-benzoyloxy-1^ 

octadecene (320 mg, 0.396 mmol) in pyridine (6 mL) was treated with dimethylaminopyridine (200 mg, 1 .63 mmol) and 
benzoyl chloride (400 mg f 2.85 mol) at 5°C (ice bath). The bath was removed and the mixture was allowed to stir for a 
5 hours period after which it was treated again with benzoyl chloride (400 mg, 1 .63 mmol). It was stirred for 16 hours, 
then treated with methanol (4 mL) and allowed to react for -3-4 hours until complete reaction of benzoyl chloride. The 
reaction mixture was then diluted with ethyl acetate (100 mL), washed with water (5 x 50 mL) saturated aqueous sodium 
bicarbonate (50 mL) and dried over anhydrous magnesium sulfate. The residue was passed through a silica gel column 
(25 g, 10-15% ethyl acetate/hexane) to give the title material (367 mg, 91%) as an oil. 
[a]f :+40°(c=1.0,CHCI 3 ). 

IR (film) v max (cm" 1 ): 3000-2860 (C-H), 2100 (N 3 ), 1750 and 1 725 cm" 1 (C=0). 

1 HNMR400 MHz (CDCI 3 ) 6(ppm):0.841 (3H, t, J=6.8 Hz, -CH 3 ) 1.24-1.39 (22H, m, -(CH^-), 1.415 and 1.488 (18H, 
2s. terf-butyl), 2.02-2.08 (2H, m, ^H-Chfe-), 3.48-3.54 (1H, m, H-1), 3.816 (1H, dd, J=9.6 and 6.5 Hz, H-6"). 3.965 (1H, 
dd, J=9.3 and 3.5 Hz, H-1), 3.95-4.005 (1 H, m, H-2), 4.028, 4.034 (2H, part of ABq. -OCH 2 CO-), 4.068 (1H, dd, J=9.7 
and 3.8 Hz, H-6*), 4.07 (1 H, d, J=16.1 Hz, -OCH 2 CO-), 4.238 (1 H, br s, H-4*), 4.30 (1 H, d, J=16.1 Hz, -OCH 2 CO-), 4.300 
(1 H, dd, J=1 1 .3 and 4.9 Hz, H-6 1 ), 5.332 (1 H, d, J=3.3 Hz, H-1 1 ), 5.539 (1 H, dd, J=16.6 and 7.8 Hz, H-4), 5.558, 5.562, 
5.579 (1H, m, H-3), 5.745 (1H, dd, J=10.8 and 3.3 Hz, H-2*), 5.790 (1H, dd, J=10.8 and 2.4 Hz, H-3 1 ), 5.905 (1H, dt, 
J=1 4.3 and 6.6 Hz, H-5), 7.320-7.582, 7.98-8.02 (1 5H, 2 sets of m, aromatic H). 



Anal. Calcd. for CsyHyy^O^: 


C, 66.58; 


H, 7.55; 


N, 4.09. 


Found: 


C, 66.53; 


H, 7.41; 


N, 4.17. 
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G. (2S.3R.4B-3-Benzovloxv-2-hexadecanovlamino-1 -(2.3-di-O ^enzovl^.6-d i-0-terf-biJtvloxvcart)onYlmethvl-a-D- 
qalactopyran osyloxy)-4-octadecene 



10 



15 



t-Bu02CCH 2 0 ,OCH 2 C0 2 t-Bu t-BuOzCCHaO .OCHjCOjI-Bu 

BzO^^k Nb *~ Bto\*^\^ NHCX)(CH2)14CH 3 

BzO ^ f ^ (CH2) 12 CH 3 B2 ° 0^kx^^(CH2) 12 CH3 





OBz OBz 



A solution of (2S ( 3R.4E)-2-azido-34>enzoy1a>cy-1-^ 

pyranosyloxy)-4-octadecene (367 mg, 0.361 mmol) in pyridine/water (18 mLV2 mL) was treated with a stream of H 2 S for 
5 minutes. The mixture was allowed to stir for 72 hours at c.a. 22°C and the solvent was removed under vacuum. The 
last traces of pyridine were removed by co-evaporation with toluene (2 x 20 mL) and the residue was taken up in tet- 

20 rahydrofuran (20 mL) and a 50% aqueous sodium acetate solution (2 mL). The well stirred mixture was then treated 
dropwise with palmitoyl chloride (0.1 1 mL, .35 mmol) in tetrahydrofuran (1 mL). After a 1 hour stirring period, the mixture 
was treated again with palmitoyl chloride (0.05 mL, 0.1 7 mmol) in tetrahydrofuran (0.5 mL) and was allowed to react for 
a 45 minutes period. The reaction mixture was then diluted with ethyl acetate (50 mL), washed with water (20 mL), 1M 
aqueous sodium bicarbonate (2 x 20 mL), water (20 mL), brine (20 mL) and dried over anhydrous magnesium sulfate. 

25 The residue was then passed twice on a silica gel column (40 g and 50 g, 1 6% to 28% ethyl acetate/hexane) to give the 
pure title compound (398 mg, 92%). 
[a]!: 2 : +46° (c=1.0, CHCI 3 ). 

IR (CH 2 Cl2) v max (cm' 1 ): 3440, 3370 (NH), 3060-2860 (C-H), 1745, 1725 and 1675 (C=0). 

1 H NMR 400 MHz (CDCI 3 ) 6 (ppm): 0.892 (6H, t, J=6.8 Hz, 2 x CH 3 ) 1 .22-1 .33 (48H, m, -(CH 2 ) 1 j - and -(CH^-), 1 .41 1 
30 (9H, s. tert-butyl), 1.490 (9H, s, fert-butyi), 1.94-2.0 (2H, m, ^CH-Cife-). 2.1 1-2.20 (2H, m, -CfckCONH-), 3.80-3.89 (3H, 
m, H-1 and H-6*), 3.995-4.008 (1 H, d, J=5.3 Hz, part of H-1), 4.01 (1 H, d, J AB =1 6.4 Hz, -OCH 2 CO-), 4.04 (1 H, d, J AB =1 6.4 
Hz, -OCH 2 CO-), 4.07 (1H, d, J AB =16.1 Hz, -OCH 2 CO-), 4.29 (1H, d, J AB =16.1 Hz, -OCH 2 CO-). 4.227 (1H, br s, H-4% 
4.347 (1H, br t, J=6.1 Hz, H-5*), 4.43-4.48 (1H, m, H-2), 5.240 (1H, d, J=3.0 Hz, 5.491 (1H, dd, J»15.2 and 7.7 
Hz, H-4), 5.573 (1H, br t, J«7.6 Hz, H-3), 5.69-5.75 (2H, m, H-2' and H-3'), 5.771 and 5.788 (1H, two lines, J=7.0 Hz, 
35 part of dt from H-5), 6.091 (1H, d, J=9.3 Hz, -NH-), 7.28-7.33. 7.38-7.55, 7.90-8.02 (15H, 3 sets of m, aromatic H). 



Anal, Calcd. for C^H^NO^: 


C, 70.67; 


H, 8.86; 


N, 1.13. 


Found: 


C, 70.68; 


H, 8.72; 


N, 1.26. 



45 
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Example 2 

(2S.3R.4E^-Benzovloxv-2-hexade^^ 
toxy]-4-octedecene 



10 



t-Bu02CCH 2 0 y OCH 2 CQ2t-Bu 



BzO 




HOaCCHjO .OCHaCQjH 



B2O 



NHCO(CH2) u CH3 BzO 
(^2)12^^3 





NHCO(CH2) 14 CH 3 

(CH 2 ) 12 CH 3 




15 



OBz 



OBz 



(2S l 3R,4E)-3-Benzoyloocy-2-hexadec^noylamino-1-(2 l 3^i-(>benzoyl^ ( 6<li-0-ferf 

opyranosyloxy)-4-octadecene (248 mg, 0.200 mmol) (from Example 1) was stirred at 22°C with a 9/1 trrfluoroacetic 
20 acid/water solution (2 mL) for 2-3 minutes. The solvent was removed under high vacuum and the process was repeated 
again. Then the last traces of trrfluoroacetic acid were azeotropically removed with toluene (2x5 mL) under high vacuum 
and the residue was passed through a silica gel column (35 g, 2% to 1 7.5% methanol/dichloromethane and 20% meth- 
anol/dichloromethane + 2% water to 25% methanol/dichloromethane + 4% water) to give the title material. The residue 
upon solvent evaporation was redissolved in dichloromethane/methanol (8:2, 20 mL) and treated at 0°C (ice bath) with 
25 Dowex 50W8 (H + ) resin for 1 hour to give the title material as the free carboxylic acid (1 72 mg, 76%) as a solid. 



On a larger scale: 



(2S,3R,4E)-3-Benzoyloxy-2-hexadecanoylamino-V 

30 opyranosyloxy)-4-octadecene (12.1 g, 9.75 mmol) was stirred at 22°C with a 9/1 trtf luoroacetic acid/water solution (1 00 
mL) for 15 minutes. The solution was diluted with toluene (100 mL) and concentrated under vacuum. The residue was 
diluted in acetonitrile (1 00 mL) and this mixture was evaporated to dryness. This process was repeated again three more 
times to give a pink solid which was recrystallized from acetonitrile and afforded the diacid of the title material (7.78 g, 
71%) as a white solid. 

35 Diacid of title compound: m.p. : 91 -92°C. 
[a]* 2 :+53 e (c=1.0,CHCl3). 

IR (Nujol) v max (cm* 1 ): 3320 (NH), 1720, 1695 and 1650 (C=0). 

1 H NMR 400 MHz (pyridine-ds) 6 (ppm): 0.850 (6H, t. J=6.8 Hz, 2 x -CH3) 1.23-1.35 (46H, m, -(CH 2 ) ir and -(CH 2 ) 10 - 
), 1.75-1.88 (2H, m, -CH 2 -), 2.03-2.09 (2H, m, ^CH-Chfe-), 2.400 (2H, t, J=7.3 Hz. -CfcfeCONH-), 4.121 (1H, dd, J=10.7 

40 and 7.1 Hz, H-1), 4.348 (1H, dd, J=9.5 and 6.5 Hz, H-6'), 4.439 (1H, dd, J=10.7 and 3.9 Hz, H-1), 4.54 (1H, d, J AB =16.4 
Hz, -OCH 2 CO-), 4.57 (1 H, d, J AB =*»6.4 Hz, -OCH 2 CO-), 4.632 (1H, dd, J=9.6 and 6.5 Hz, H-6'), 4.78 (1 H, d, J AB =16.2 
Hz, -OCH 2 CO-), 4.766 (1H, br s, H-4 1 ), 4.818, 4.848 (1H, 2 lines of H-SO, 4.85 (1H, d, J AB =16.2 Hz, -OCH 2 CO-), 5.16- 
5.23 (1H, m, H-2), 5.754 (1H, br s, H-O, 5.945 (1H, dd, J=15.5 and 7.2 Hz, H-4) t 6.078 (1H, dt, J=15.4 and 6.6 Hz, H- 
5), 6.26 (1H, br t, H-3), 6.368 (2H, br s, H-2 1 and H-3 1 ), 7.21-7.49, 8.16-8.25 (15H, 2 sets of m, aromatic H) and 8.835 

45 (1H,d, J=8.7 Hz, -NH-). 



An^l. Calcd. for C65H9 3 N0 15 : 


C, 69.18; 


H, 8.31; 


N t 1.24. 


Found: 


C, 68.83; 


H, 8.19; 


N.1.30. 



55 Preparation of sodium salt of title compound : 

The diacid (10.0 g, 8.86 mmol) from the above procedure was dissolved in freshly distilled dioxane (200 mL) and water 
(100 mL) was added followed by an aqueous sodium bicarbonate solution (1.8 g in 30 mL). This unclear solution was 
stirred for 1 5 minutes (pH-8.5) and concentrated. The residue was diluted in hexane (1 00 mL) and evaporated to dryness. 
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This process was repeated two more times to give a solid which was dissolved in hexane (-200 mL). The solution was 
filtered (excess sodium bicarbonate) and concentrated. The residue was dissolved in dioxane and lyophilized to afford 
the sodium salt of the title compound (10.3 g, 99%) as a white fluffy solid. 
[a] 2 * : +72* (C=1 .0, CHCI3). 

5 IR (film) v max (cm 1 ): 3700-3100 (NH), 1920. 1850 (C-H). 1720, 1605 (C=0). 

1 H NMR 400 MHz (pyridine-ds) 6 (ppm): 0.85-0.88 (6H, m,2x -CH3), 1.25 (46H, br s, -(CH^n- and -(CH 2 ) 12 -), 1.77- 
1.89 (2H, m, -CH 2 -), 2.05 (2H, m, ^H-Chfe-). 2.36 (2H, m, -NHCOChb-), 3.57-3.60 (1H ( m, H-1), 3.73 (1H, d t J=13.4 
Hz, -OCH 2 CO-), 4.03-4.31 (7H, m, H-4', H-5\ H-6\ H-1 and -OCH 2 CO-), 4.62 (1H, d, J=13.3 Hz, -OCH 2 CO-), 5.08 (1H, 
m, H-2), 5.91 (1H, dd, J=15.3 and 7.4 Hz. H-4), 6.01 (1 H, d. J=3.9 Hz. H-1 1 ). 6.06 (1H, dt. J=15.3 and 6.8 Hz, H-5), 6.14 

10 (1H, br d. J=10.6 Hz, H-3 1 ). 6.21 (1H, brt, H-3), 6.42 (1H. brd, H-2*). 7.16-7.19. 7.28-7.32. 7.39-7.43, 7.91-7.93. 8.18- 
8.25 (15H. 5 sets of m, 3 x-C 6 H 5 ). 8.97 (1H, d. J=8.1 Hz, -NH-). 

Example 3 

15 (2S.3R.4B-3-BenzoyloxY-2-azido-1-(2.3<li-0^ 
decene 



20 



25 




OBz OBz 



30 A solution of (2S,3R,4E)-2-Azido-3-benzoyIoxy-1-(2,3-di-0-benzoyl-4.6-di-0-te^ 

pyranosyloxy)-4-octadecene described in Example 1 -F (0.145 g, 0.14 mmol) in aqueous trrfluoroacetic acid (90%, 3 mL) 
was stirred at 22°C during 5 minutes. The solvents were evaporated under vacuum and the residue was co-evaporated 
with toluene (3x5 mL) and then dissolved in a mixture of dioxane/water (1:1,10 mL). This mixture was stirred at 22°C 
for 30 minutes. The solvents were evaporated under vacuum and the residue was co-evaporated again with toluene (4 

35 x 10 mL). The residue was purified by silica gel plates (chloroform/methanol/water 75:25:2). The residue upon solvent 
evaporation was redissolved in methylene chloride/methanol (1 :1 , 40 mL) and treated at 0°C (ice bath) with Dowex 50W 
X8 (H + ) resin for 40 minutes to give the title compound (0.076 g, 59%). 
IR (CH 2 Cl2) v max (cm' 1 ): 2910, 2850 (C-H), 2100 (N3), 1720 (C=0). 

1 H NMR 400 MHz (pyridine-ds) 5 (ppm): 0.85 (3H. t, J=6.8 Hz, -CH 3 ), 1.23-1.36 (22H. m, -(CH^n-), 2.06 (2H, qa, J=6.9 
40 Hz. =CH-Cfcb-). 3.89 (1H. dd, J=8.3 and 10.6 Hz, H-1). 4.33-4.38 (2H. m. H-1 and H-6*), 4.42 (1H, qi. J=4.0 Hz, H-2). 
4.52 (1H. d. J AB =16.4 Hz, -OCH 2 CO-), 4.56 (1H, d, J AB =16.4 Hz, -OCH 2 CO-), 4.65 (1H. dd. J=9.6 and 6.0 Hz, H-6*), 
4.80 (1 H, d. J AB =16.1 Hz. -OCH 2 CO-), 4.78-4.83 (1 H. m, H-5*). 4.83 (1 H. br s. H-4 1 ), 4.88 (1 H. d. J AB =1 6.1 Hz. -OCH 2 CO- 
), 5.80 (1H. d. J=3.2 Hz, H-T), 5.84 (1H, dd, J=15.4 and 7.6 Hz, H-4), 6.04 (1H, dd. J=7.6 and 4.0 Hz, H-3), 6.08 (1H, 
dt, J=15.4and 6.9 Hz. H-5), 6.41 (1H. dd, J AB =10.8 and J AX =3.2 Hz, H-2 1 ). 6.45 (1H, dd. J AB =10.8 and J BX =2.3 Hz, H- 
45 3*), 7.22-7.29. 7.34-7.42. 7.46-7.51 and 8.21-8.27 (15H, 4 sets of m, 3 x -CgHg). 



50 



55 



RNSDOCID: <EP 0719787A1 J„> 



32 



EP 0 71 9 787 A1 

Example 4 

(2S.3R4EV2-Hexadecanovlamino-34^ 
o pyranQSvloxv )-4-octadecene 

s 

A. Ethvl 4.6<ii-0-benzvlidene-2.3Kii-CM3enzvl-1-thio-B-D< ialactoDvranQSide 



10 



15 




20 

A solution of ehtyl 4,6<Ji-0-benzylidene [Nilsson, et at.. J.. Carbohy. Chem . 10(6), 1023 (1991)] (3.00 g, 9.60 mmol), in 
tetrahydrofuran (25 mL) was added under argon to a suspension of sodium hydride (50% in mineral oil, 1 .8 g, 37.5 mmol, 
previously washed with hexane). The mixture was allowed to stir for -15 minutes after which benzyl bromide (5.2 mL, 
43.7 mmol) followed by dimethylformamide (20 mL) were added in slowly. The reaction mixture was allowed to react at 
25 22°C for - 1 hour, cooled down to 5°C and treated slowly with cold 1 M aqueous sodium bicarbonate solution. The crude 
aqueous mixture was extracted with ethyl acetate (4 x 100 mL). The organic extracts were combined, washed with 1M 
aqueous sodium bicarbonate (2 x 100 mL), water (3 x 100 mL), brine (100 mL) and dried over anhydrous magnesium 
sulfate. The residue upon solvent evaporation was crystallized form ethyl acetate/hexane to give the title compound 
(3.50 g, 75%). 

30 1 H NMR 200 MHz (CDCI 3 ) 6 (ppm): 1 .33 (3H, t, J=6.4 Hz, -CH 3 ), 2.69-2.88 (2H, m, -CH 2 S-), 3.36 (1H, br s, H-5), 3.59 
(1H, dd, J=9.1 and 3.4 Hz, H-3), 3.89 (1H, t, J=9.4 Hz, H-2), 3.96 (1H, dd, J=12.3 and 1.8 Hz, H-6), 4.16 (1H, d, J=3.4 
Hz, H-4), 4.31 (1H, dd, J=12.3 and 1.4 Hz, H-6), 4.44 (1H, d, J=9.6 Hz, H-1), 4.76 (2H, br s, -CH 2 Ph), 4.83 (1H, d, 
J AB =10.2 Hz, -CH 2 Ph), 4.87 (1H, d, J AB =10.2 Hz. -CH 2 Ph), 5.48 (1H, s, -O-CH-O-), 7.28-7.57 (15H, m, 3 x -C 6 Hy. 

35 B. Ethyl 2.3-di-Q-benzyl-l-th io-p-D-galactopvranoside 



45 




OBn OBn 



50 

A solution of ethyl 4 l 6-di-0-benzylidene-2,3-di-Obenzyl-1-thio-p-D-galactopyranoside (0.625 g, 1.28 mmol) in dichlo- 
romethane (25 mL) was treated with trifluoroacetic acid (50% aqueous, 0.2 mL) and (90% aqueous, 0.2 mL) at 22°C. 
This mixture was stirred for -1 hour and trifluoroacetic acid (90% aqueous, 0.2 mL) was added again. The same pro- 
cedure was repeated with trifluoroacetic acid (50% aqueous, 0.2 mL) until reaction completion by TLC. Solid sodium 
55 bicarbonate was added to this mixture (pH~7) and the solution was filtered and washed with methylene chloride (-50 
mL). After addition of triethylamine, the solution was evaporated under vacuum. The residue was purified by silica gel 
column chromatography (30 g, 30% to 100% ethyl acetate/hexane) and gave the title compound (0.430 g, 83%). 
1 H NMR 400 MHz (CDCI 3 ) 6 (ppm): 1.33 (3H, t, J=7.5 Hz, -CH 3 ), 2.35 (2H, br s, 2 x -OH), 2.77 (2H,m, -SCH 2 -), 3.49 
(1H, br t, H-5), 3.57 (1H, dd, J=9.0 and 3.3 Hz, H-3). 3.68 (1H, t, J=9.4 Hz, H-2), 3.81 (1H, dd, J=11.8 and 4.4 Hz, H- 
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6), 3.97 (1H, dd, Jo11.8 and 6.7 Hz, H-6), 4.06 (1H, br d, J=3.3 Hz, H-4 1 ), 4.44 (1H, d, J=9.6 Hz, H-1), 4.73 (2H, s, - 
ChfePh), 4.78 (1H, d, J AB =10.3 Hz, -CH 2 Ph), 4.90 (1H, d, J AB =10.3 Hz, -CH 2 Ph), 7.28 (10H, m, 2 x -C 6 Hs). 

C. Ethvl 2.3Kli-0-benzvl-4.6^i-0-tert-^^ 



10 



15 



BnO 




OCH 2 COj*-Bu 



t-Bu0 2 CCH 2 0 



SEt 



BnO 




SEt 



OBn 



OBn 



20 



25 



Ethyl 2,3-di-&benzyl-1-thio-p-D-galactopyranoside (1.30 g, 3.21 mmol) was reacted by the general procedure as 
described in Example 1-C and afforded the title compound (1 .50 g, 77%). 

1 H NMR 400 MHz (CDCI 3 ) 6 (ppm): 1.31 (3H, t, J=7.4 Hz, -CH 3 ), 1 .46 and 1.49 (18H, 2s, 2 x ferf-butyl). 2.76 (2H, m, - 
SCH 2 -). 3.55 (1H, dd, J=9.3 and 2.5 Hz, H-3), 3.63 (1H, t, J=6.0 Hz, H-5). 3.74 (1H, dd, J=9.8 and 6.0 Hz, H-6), 3.88 
(1 H, t, J=9.5 Hz, H-2), 3.97 (1 H, br d. J=2.5 Hz, H-4), 4.00 (1 H, dd, J=9.8 and 6.0 Hz, H-6), 4.05 (2H, br s, -OCH 2 CO- 
), 4.28 (1H, d, J AB =16.6 Hz, -OCH 2 CO-), 4.36 (1H, d, J AB =16.6 Hz, -OCH 2 CO-), 4.43 (1H, d, J«9.6 Hz, H-1), 4.73 (2H, 
s, -CH 2 Ph), 4.76 (1H, d, J AB =10.2 Hz, -CH 2 Ph), 4.90 (1H, d, J AB =10.2 Hz, -CH 2 Ph), 7.29-7.40 (10 H, 2 x -C 6 H 5 ). 

D. (2S.3R.4B-2-Azido-3-benzovloxv-1-(4.6^ 
loxv)-4-octadecene and (2S.3R.4Ey2-azido-3-benzoyloxv-1-(4^ 
D-galactopyranosyloxv )-4-octadecene 



30 



35 



t-BuOaCCHjO , oc H 2 C0 2 t-Bu 

BnoX*^\x SEt 
OBn 



p OCH 2 CCfet-Bu 
OBnU I 



t-BuO^jCCHgO ^OCH 2 CQjt-Bu 
BnO. 




(CH 2 ) 12 CH 3 



OBz 



40 



45 



Ethyl 2,3<Ji-0-benzyl-4,6-di-0-tert-buty^ (0.555 g, 0.88 mmol) and 

(2S,3R,4E)-2-azido-3-benzoyloxy-4-octadecenol (0.239 g, 0.55 mmol) were reacted by the general procedure as 
described in Example 1-D using methylene chloride/benzene (1:1) as solvents instead of dioxane and afforded the a- 
anomer (0.174 g, 31%) and the p-anomer (0.365 g, 66%) of the title compound as yellow oils. 



g-anomer: 

so IR (CHgClg) v max (cm* 1 ) 3060, 2990, 2930 (CH), 2100 (N 3 ), 1745 and 1720 (C=0). 

1 H NMR 400 MHz (CDCI 3 ) 6 (ppm) (a-anomer): 0.89 (3H, t, J=6.9 Hz, -CH 3 ), 1.25-1.42 (22H, m, -(CH^-), 1.44 and 
1.47 (18H. 2s, 2 x fert-butyt), 2.07 (2H, qa, J=6.9 Hz, ^CH-Ctfc-). 3.53 (1H, dd, J=10.8 and 8.0 Hz, H-1), 3.68 (1H, dd, 
J=9.5 and 6.4 Hz, H-6*), 3.81 (1H, dd, J=10.8 and 4.1 Hz, H-1). 3.90-4.04 (7H, m, -OCH 2 CO-, H-6\ H-5\ H-4\ H-3* and 
H-2), 4.09 (1 H, dd, J=10.2 and 3.6 Hz, H-2% 4.28 (1 H, d, J AB =16.5 Hz, -OCH 2 CO-), 4.32 (1 H, d, J AB =16.5 Hz, -OCH 2 CO- 

55 ), 4.68 (1H, d, J AB =11.9 Hz, -CH 2 Ph), 4.70 (1H, d, J=11.7 Hz, -CH 2 Ph), 4.78 (1H, d, J AB =11.9 Hz, -CH 2 Ph), 4.83 (1H, 
d, J AB =11.7 Hz, -CH 2 Ph), 4.87 (1H, d, J=3.6 Hz, H-1*), 5.57 (1H, dd, J=14.7 and 7.8 Hz, H-4), 5.62 (1H, dd, J=7.8 and 
4.1 Hz, H-3), 5.92 (1H, dt, J=14.7 and 6.9 Hz. H-5), 7.22-7.38. 7.44-7.48, 7.56-7.60, 8.06-8.08 (15H, 4 sets of m, 3 x - 

C 6 H 5 ). 
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p-anomer: 

IR (CH 2 CI 2 ) v max (cm- 1 ): 3060, 2990, 2930 (CH), 2100 (N 3 ), 1745 and 1720 (C=0). 

1 H NMR 400 MHz (CDCI 3 ) 8 (ppm): 0.89 (3H, t, J=6.8 Hz, -CH 3 ), 1.24-1.33 (22H, m, -(CH 2 ) ir ), 1.46 and 1.48 (18H, 
2s 2 x fert-butyl), 2.03 (2H, qa, J=6.8 Hz, -CH-Cfcfe-), 3.51 (1 H, dd, J=9.7 and 2.7 Hz, H-3*), 3.58-3.62 (2H, m, H-2 and 
H-1) 3 73 (1 H, dd, J=9.6 and 6.0 Hz, H-6*), 3.87 (1 H, dd, J=9.7 and 7.6 Hz, H-2*), 3.93 (1 H ( br d, H-4*), 3.95-4.06 (5H, 
m -OCH 2 CO-, H-5\ H-6* and H-1), 4.30 (1 H, d, J AB =16.5 Hz, -OCH 2 CO-), 4.36 (1 H. d, J AB =16.5 Hz, -OCH 2 CO-), 4.37 
(1 H d, J=7.6 Hz, H-1 1 4.72 (1 H, d, J AB =1 1 .7 Hz, -CH 2 Ph), 4.75 (1 H, d, J AB =1 1 .7 Hz, -CH 2 Ph), 4.79 (1 H, d.J-11 2 Hz, 
-CH 2 Ph), 4.94 (1 H, d, J-1 1 .2 Hz, -CH 2 Ph), 5.55 (1 H, dd, J-1S.3 and 7.9 Hz, H-4), 5.68 (1 H, dd, J=7.9 and 3.2 Hz, H- 
3), 5.88 (1 H, dt, J=15.3 and 6.8 Hz, H-5), 7.24-7.40, 7.44-7.48, 7.56-7.60 and 8.07-8.09 (13H, 4 sets of m, aromatic H). 

E. f2S.3R.4EV2-Heyadecanovlamino-3-benza^ 
galactopvran osyloxvM-octadecene 



t-BuQ2CCH20 -OCHgCOgt-Bu 

BnO^^^X I* 

OBn 



t-BuQ2CCH20 OC^COjt-Bu 




BnO 

(CH2)i2^^3 




OBn 



OBz 



NHCO(Chfe)uCH3 

(CH2)i 2 CH3 

OBz 




(2S,3R,4E)-2-Azido-3-benzoyloxy-1-(4,6<Ji-0-fert-butyloxycart>onylmeth^ 

octadecene (0.390 g, 0.39 mmol) was reacted by the general procedure as described in Example 1-G and afforded the 
title compound (0.405 g, 86%) as a white solid. 

IR (CH 2 CI 2 ) v max (cm' 1 ): 3060, 2930, 2860 (C-H), 1745, 1720, 1675 (C=0). 

1 H NMR 400 MHz (CDCI 3 ) 8 (ppm): 0.89 (6H, br t, 2 x -CH3), 1.22-1.41 (46H, m, -(CH 2 )ir and -(CHg)^-), 1.44 and 
1 47 (18H, 2s, 2 x terr-butyl), 1.53-1.66 (2H, m, -CH 2 -), 1.97 (2H, qa, J=6.9 Hz, -CH-Qfcfe-). 2.11 (2H, m, -CfcbCONH- 
) 3 67 (1 H, dd, J=1 1 .6 and 3.1 Hz, H-1 ), 3.74 (1 H, dd, J=7.5 and 9.8 Hz, H-6"), 3.86 (1 H, dd, J=10.1 and 2.5 Hz, H-3*), 
3.92-4.01 (4H, m, H-6\ H-1 and -OCH 2 CO-), 4.03 (1H, br t H-4}, 4.07 (1H, dd, J-10.1 and 3.6 Hz, H-2'), 4.13 (1H, br 
dd, H-5*), 4.28 (1H, d, J AB =16.6 Hz, -OCH 2 CO-), 4.31 (1H, d, J AB =16.6 Hz, -OCH 2 CO-), 4.42 (1H, m, H-2), 4.65 (1H, 
d, J AB =11.7 Hz, -OCH 2 CO-), 4.67 (1H, d. J AB =11.4 Hz, -OCH 2 CO-), 4.71 (1H, d, J AB =11.7 Hz, -OCH 2 CO-), 4.77 (1H t 
d J AB =1 1 .4 Hz, -OCH 2 CO-), 4.78 (1 H. d, J=3.6 Hz, H-1 *), 5.49 (1 H, dd, J-1 5.3 and 7.9 Hz, H-4), 5.63 (1 H, t, J=7.9 Hz, 
H-3), 5.82 (1H, dt, J=15.3 and 6.9 Hz, H-5), 6.37 (1H, d, J=9.4 Hz, -NH-). 7.21-7.45, 7.54-7.58 and 8.02-8.04 (15H, 3 
sets of m, 3 x -C 6 H 5 ). 

Example 5 



(2S,3R4EV2-Haxadecanovtamiro-3-benzovloxv-1^ 
loxvV4-octadecene 



t-BuO^CH20 -OCH 2 Cp2t-Bu 



OBcf 



NHCO(CH2)i4CH3 — 
(CH2)12CH3 



HQ2CCH2O ^ OCH z C °2 H 




OBz 



NHCO(CH2)mCH3 

(CH2)i2CH3 




OBz 



(2S,3R,4E)-2-HexadecanoyIamino-3-benzoyl^ 

opyranoside)-4-octadecene (0.405 g, 0.33 mmol) was reacted by the general procedure as described in Example 2 and 
afforded the title compound (0.295 g, 81%) as a white solid. 
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tt*u /iy /or ai 

IR (nujol) v max (cm* 1 ): 3200 (NH), 2920, 2860 (C-H), 1725. 1640 (C=0). 

1 H NMR 400 MHz (pyridine-ds) 6 (ppm): 0.86 (6H, t, 2 x -CH 3 ), 1 .21 -1 .46 (46H, m, -(CH^i , - and -(CHg)^-). 1 -87 (2H ( 
m, -CH 2 -), 2.04 (2H, qa, J=6.8 Hz, ^CH-Chfe-), 2.51 (2H, m. -CtfeCONH-), 4.12 (1H, dd, J=10.6 and 5.5 Hz, H-1). 4.26 
(1H, dd, J=10.1 and 2.7 Hz, H-3*), 4.32-4.37 (2H, m, H-6 f and H-1), 4.41 (1H, br s, H-4*), 4.49 (1H, dd, J=10.1 and 3.6 
5 Hz, H-2-). 4.55 (1 H, d, J AB =9.2 Hz, -OCH 2 CO-), 4.57 (1 H, d, J AB =9.2 Hz, -OCH 2 CO-), 4.58-4.63 (2H, m, H-6' and H-5 1 ), 
4.75 (2H, s, -OCH 2 CO-), 4.81 (1 H, d, J AB =1 1 .7 Hz, -CH 2 Ph), 4.87 (1 H, d, J AB =1 1 .7 Hz, -CH 2 Ph), 4.88 (2H, s. -OCH 2 CO- 
), 5.20 (1H, m, H-2), 5.34 (1H, d, J=3.6 Hz, H-10. 5.94 (1H, dd, J=15.4 and 7.2 Hz, H-4), 6.07 (1H t dt, J=15.4 and 6.8 
Hz, H-5), 6.30 (1H, t, J=7.2 Hz, H-3), 7.25-7.36, 7.40-7.46, 7.48-7.56 and 8.24-8.26 (16H, 4 sets of m, 3 x -C 6 H 5 and - 
NH-). 

w 

Example 6 

(2S.3R.4B-3-Bereoyloxv-2-azido-1-(2^ 
loxy)-4-undecene 

15 

A. (2S.3R.4FM .3-Q-Benzylidene-4 -undecene-1 .2.3-trid 



20 



25 



30 



35 



OH 



OH 



Ph ^O-^CHO 



P h ^O 




(CH2)sCH3 



Reaction of 2,4-CM3enzylidene-D-threose [P. Zimmermann and R.R. Schmidt, Liebigs Ann. Chem. 1988, 663-667] (23.5 

g, 0.112 mol) with n-heptyltriphenylphosphonium bromide [C.F. Hauser, T.W. Brooks, M.L Miles, M.A. Raymond and 

G.B. Butler. J. Org. Chem., 2& 372 (1963)] (64 g, 0.145 mol) and phenyllrthium (0.393 mol) using the methodology 

described by R.R. Schmidt gave 15.14 g (46%) of the title material as a white solid after chromatography. 

m.p. = 50-52°C 

[a]* 2 : -2° (c=0.5, CHCI 3 ). 

IR (KBr) v max (cm" 1 ): 3380 (OH). 

n H NMR 400 MHz (CDCI3) 6 (ppm): 0.89 (3H, t, J=6.9 Hz, -CH3), 1.2-1.45 (8H, m, -(CH^-), 2.09 (2H, m, ^CHCtfe-), 
2.64 (1H, d, J=10.4 Hz, -OH), 3.54 (1H, m, H-2). 4.09 (1H. dd, J=1.3 and 11.8 Hz, H-1), 4.25 (1H, dd, J=1.9 and 11.8 
Hz, H-1), 4.42 (1H, br d, J=6 Hz, H-3), 5.63 (1H, s, -O-CH-O-), 5.67 (1H. m, J=15.6 Hz, H^), 5.88 (1H, m, J=15.6 Hz, 
H-5), 7.38 and 7.53 (3H and 2H, 2m, -C 6 Hs). 



40 



Ana!. Calcd. for C 18 H 26 0 3 : 


C, 74.45; 


H, 9.02. 


Found: 


C, 74.47; 


H, 8.87. 



45 



B. (2S.3R.4E)-2-Azido-1 .3- Obenzylidene-4-undecene-1 .3-diol 



50 





55 



Ph^J^J^^(CH 2 ) s CH z ^ Ph^O^*^ (CH 2 ) 5 CH 3 



A solution f (2S,3R,4E)-1 ,3-0-benzylidene-4-undecene-1 ,2,3-triol (9.20 g, 31 .7 mmol) in dichloromethane (90 mL) was 
cooled to -1 5°C and treated successively with pyridine (6.3 mL, 77.9 mmol) and triflic anhydride (6.57 mL, 39.01 mmol). 
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After 15 minutes at -15°C, a suspension of powdered sodium azide (9.5 g, 146 mmol) in N,N-dimethylformamide (310 
mL) was added and the resulting mixture was stirred at 22°C for 5 hours. The reaction mixture was then diluted with 
hexane (300 mL) and cold water (200 mL) . The aqueous phase was extracted with hexane (2 x 1 00 mL) and the combined 
organic extracts were washed with brine and dried over anhydrous magnesium sulfate. Evaporation of the solvent gave 
s an oil which was diluted in dry methanol (1 50 mL), treated with p-toluenesulfonic acid (0.250 g) and stirred at 5°C for 1 
hour. p-Toluenesulfonic acid (0.100 g) was added again and the mixture was stirred for another hour. Solid sodium 
bicarbonate (-2 g) was added and after 15 minutes, the solution was filtered and concentrated under vacuum. Chro- 
matography of the residual oil on silica gel (5x12 cm, hexane/toluene 1 :1) gave the title compound (5,32 g, 53%) as 
an oil. 

10 [af* :-17°(c=1.0,CHCI 3 ). 

IR (NaCI, film) v max (cm" 1 ): 2105 (Na). 

1 H NMR 200 MHz (CDCI 3 ) 5 (ppm): 0.89 (3H, t, J=6.5 Hz, -CH 3 ), 1.2-1.5 (8H, m, -(CH 2 ) 4 -), 2.11 (2H, m, =CHCJ±>-) 
3.46 (1H, ddd, J=4.7 Hz, 9.0 and 10.7 Hz, H-2), 3.62 (1H, dd, J=10.7 and 10.7 Hz, H-1), 4.05 (1H, dd. J=7.4 and 9.0 
Hz, H-3), 4.34 (1H, dd, J=4.7 and 10.7 Hz, H-1), 5.49 (1H, s, -0-CHO-), 5.59 (1H, ddt, J=7.4, 15.5 and 1.3 Hz, H-4), 
15 6.00 (1 H, dt. J=6.8 and 1 5.5 Hz, H-5), 7.3-7.5 (5H, m, -C 6 H 5 ). 



Anal, Calcd. for C 18 H 25 N 3 0 2 : 


C, 68.54; 


H, 7.99; 


N, 13.32. 


Found: 


C, 68.59; 


H, 7.49; 


N, 13.41. 



25 C. (2S.3R.4B-2-Azido-4-undecene-1 .3-diol 




(CH2)sCH 3 



OH 



A solution of (2S,3R,4E)-2-azido-1 ,3-0-benzylidene-4-undecene-1 .3-diol (5.32 g, 1 6.86 mmol) in a mixture of methylene 
chloride (50 mL) and methanol (200 mL) was treated with p-toluenesulfbnic acid (0. 1 70 g) and the resulting mixture was 
stirred at 22°C for 36 hours. The resulting mixture was then stirred with sodium bicarbonate (0.5 g) filtered and evapo- 
40 rated. Chromatography of the residue on silica gel (5x11 cm, toluene/ethyl acetate 7:3) gave the title material (3.48 g, 
91%) as a white solid. 

m.p. = 29-30°C (hexane). [a] 22 D : -51° (c=1.0, CHCI 3 ). 
IR (NaCI, film) v max (cm' 1 ): 3350 (OH), 2100 (N 3 ). 

1 H NMR 200 MHz (CDCI 3 ) 6 (ppm): 0.88 (3H, t, J=6.5 Hz, -CH3), 1.2-1.7 (8H, m, -(CH^-). 2.1 (4H, m, ^HChfe- and 
45 2 x -OH), 3.51 (1 H, dt, J=5.3 and 5.3 Hz, H-2), 3.78 (2H t br d. CH 2 -1), 4.25 (1 H, br t, H-3), 5.53 (1 H, ddt, J=15.4, 7.2 
and 1.3 Hz, H-4), 5.82 (1H, dt, J=15.4 and 6.6 Hz, H-5). 



so 


An^l, calcd. for C^H 2 iN 3 0^: 


C, 58.12; 


H, 9.31 ; 


N, 18.49. 




Found: 


C, 58.21 ; 


H, 9.22; 


N, 18.27. 
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D. f2S.3R.4B-2-Azido-1-Q-^utvldimethvlsiM-4-undecene-1 .3-diol 



70 



N 3 

{CH 2 ) 5 CH 3 

OH 



N 3 

t^DMSOx^^VjX^^ (CH 2 ) 5 CH 3 

OH 



A solution of (2S,3R,4E)-2-azido-4-undecene-1,3-diol (2.74 g. 12.06 mmol) in pyridine (30 mL) was treated with tert- 
butyldimethylsilyl chloride (2.18 g, 14.4 mmol) and the resulting mixture was stirred at 22°C for 18 hours. Methanol (2 
75 mL) was added and the solvent was evaporated under vacuum. The residue was diluted with ethyl acetate (300 mL) 
and this solution was washed with cold 0. 1 N hydrochloric acid and saturated aqueous sodium bicarbonate. The organic 
layer was dried over anhydrous magnesium sulfate, filtered and concentrated. The residue was purified by silica gel 
chromatography (5x11 cm, 0-2% ethyl acetate/toluene) and gave the title compound (3.96 g, 96%) as an oil. 
[a]* 2 :-3.5°(c=1.0.CHCI 3 ). 

20 IR (NaCI, film) v max (cm* 1 ): 3440 (OH), 2100 (N 3 ). 

*H NMR 200 MHz (CDCI 3 ) 6 (ppm): 0.09 (6H, s, -SiCH 3 ), 0.9 (12H, br s, -Si-/-Bu and -CH 3 ), 1.2-1.5 (8H, m, -(CH^-), 
2.06 (2H f m, ^CHCt^-). 2.32 (1H ( d, J=5.0 Hz. -OH), 3.42 (1H, m, H-2), 3.80 (2H, m, CH 2 -1), 4.21 (1H, m, H-3), 5.49 
(1H, ddt, J=15.4, 7.0 and 1.3 Hz, H-4), 5.78 (1H, m, H-5). 



An^l- calcd. for C 17 H 35 N 3 0 2 Si: 


C, 59.78, 


H, 10.33; 


N, 12.30. 


Found: 


C, 59.71 ; 


H, 10.24; 


N, 12.16. 



E. (2S.3R.4E)-2-Azido-3^enzoyloxy-1-0-f-butyldimethvlsilvl-4-undecene-1 -ol 

55 



N 3 



N< 



40 



t-BOMSO 




(CH2)sCH 3 



t-BDMSO 




(CH2)sCH 3 



OH 



OBz 



45 As lutionof (2S,3R,4E)-2-azido-1-0-f-butyldimethylsilyl-4-undecene-1 i 3-diol(3.96g, 11.6mmol) in a mixture of toluene 
(30 mL) and pyridine (30 mL) was treated at 0-5°C with benzoyl chloride (2.7 mL, 23.2 mmol) and a crystal of 4-dimeth- 
ylaminopyridine and the resulting mixture was stirred at 22°C for 5 hours and at 0-5°C for 18 hours. Methanol (3 mL) 
was added and the solvent was evaporated under vacuum. The residue was diluted with ethyl acetate (400 mL), washed 
with cold 0.1 N hydrochloric acid, saturated sodium bicarbonate, brine and dried over magnesium sulfate. Evaporation 

so of the solvent gave an oil (6.02 g) which was used as such for the next step. 
IR (NaCI. film) v max (cm' 1 ): 2100 (N^, 1725 (C=0 ester). 

1 H NMR 200 MHz (CDCI 3 ) 6 (ppm): 0.07 (6H, s, -SiCH 3 ), 0.86 (3H, t, J=6.7 Hz, -CH 3 ), 0.91 (9H, s, -Si-f-Bu), 1.2-1.5 
(8H, m. -(CH2) 4 -). 2.08 (2H, m, =CHCH2-). 3.6-3.9 (3H, m, CH 2 -1 and H-2), 5.5-5.7 (2H, m, H-3 and H-4), 5.92 (1H, dt, 
J=6.7 and 14.4 Hz, H-5), 7.45, 7.56 and 8.06 (2H, 1 H and 2H, 3 m, -C 6 H 5 ). 
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F. (2S.3R.4EV2-Azido-3-benzovtoxv-4-u ndecene-1 -ol 



N 3 



N: 



t-BDMSO 




(OH 2 )sCH3 




(CH 2 ) 5 CH3 



10 



OBz 



OBz 



75 



20 



A solution of crude (2S f 3R,4E)-2-azido-3-benzoyloxy-1-0-f-butyl dimethylsilyl-4-undecene-1-ol (6.02 g) in tetrahydro- 
f uran (1 00 mL) cooled to 0-5°C and treated successively with acetic acid (4 mL) and a 1 M solution of tetrabutylammonium 
fluoride (34.8 ml_ 34.8 mmol) in tetrahydrofuran. 

After 6 hours at 22°C, the reaction mixture was diluted with ethyl acetate (400 mL), washed with a saturated solution of 
sodium bicarbonate, brine and dried over anhydrous magnesium sulfate. Evaporation of the solvent under vacuum gave 
an oil which was purified by silica gel chromatography (5 x 12 cm, 10% ethyl acetate/toluene) to afford the title compound 
(3.26 g, 95%) as an oil. 
[oil* 2 :-65°(c=1.0,CHCI 3 ). 

IR (NaCI, film) v max (cm* 1 ): 2105 (Na), 1720 (C=0 of ester). 

1 H NMR 400 MHz (CDCI 3 ) 6 (ppm): 0.87 (3H, t, J=6.8 Hz, -CH 3 ), 1.2-1.4 (8H, m, -(CH 2 ) 4 -). 2.09 (2H, m, ^CHCtb-). 
3.63 (1H, dd. J-11.7 and 7.1 Hz, H-1), 3.76 (1H, dd, J=11.7 and 4.0 Hz, H-1), 3.81 (1H, m, H-2), 5.58-5.65 (2H. m, H- 
3 and H-4), 5.95 (1 H, m. H-5), 7.44, 7.59 and 8.06 (2H, 1H and 2H, 3 m, -C 6 H 5 ). 



25 





Anal, Calcd. for C 18 H 2 5N 3 O3.0.5 H 2 0: 


C, 63.51; 


H, 7.70; 


N, 12.34. 




Found: 


C, 63.45; 


H, 7.45; 


N, 12.29. 


30 









G (2fi3R.4EV3-Benzavloxv-2-azido-1-(2 .3^ 
35 qalactopYranosyloxy)-4-undecene and (2S.3R.4EV3-benzov lnYy-2-azido-1 -f2.3-di-0-para-methoxvbenzvl-4.6-di-0 
fert-butvloxv(^rtx)nvlmethvl-6-D-QaladopyranosvlQx vV4-undec^ 



40 



45 



t-BuO 2 0CH2O OCHjjCOjjt-Bu 



PMBO- 



OPMB 



t-BuO 2 0CH2O .OCH 2 CO^-Bu 

PMB0A^^*A, 

PMBO i 



N 3 




(CH2)sCH 3 



OBz 



50 Ethyl 4,6^i-0-tert-butyloxycartK)nylme%l-2,3^ described in 

Example 1-C (7.5 g, 10.82 mmol) and (2S,3R,4E)-3-benzoy!oxy-2-azido-4-undecene-1-oi (3.0 g, 9.04 mmol) were 
reacted by the general procedure as described in Example 1-D and afforded the title compound (8.90 g, 100%) as a 
(-1 :1 evaluated by NMR) mixture of a and p-anomers. 

IR (neat) v max (cm* 1 ): 3100-2800 (C-H), 2100 (N3), 1745 and 1720 (C=0), 1610 and 1510 (aromatic C=C). 
55 1 H NMR 400 MHz (CDCI3) 6 (ppm): 0.86 (3H, t, J=6.6 Hz, -CH 3 ), 1 .25-1 .38 (8H, m, -(CH 2 ) 4 -). 1 .44, 1 .46, 1 .46 and 1 .49 
(18H, 4s, 2 x tert-butyl), 2.05 (2H, m, =CH-C!±>-), 3.46 (0.5H, dd, J=9.7 and 2.6 Hz, H-1) t 3.53 (0.5H, dd, J=10.9 and 
8.0 Hz, H-1), 3.66 (0.5H, dd. J=9.2 and 6.2 Hz, H-6*), 3.72 (0.5H, dd, J=9.7 and 6.0 Hz, H-1), 3.55-3.64, 3.84-3.89 and 
3.92-4.06 (7H, 3 sets of m, H-2', H-3\ H-4', H-5\ H-2, H-6' and H-1), 3.77, 3.79 and 3.82 (6H, 3s, 2 x -OCH 3 ) t 3.99 and 
4.11 (2H, 2s, -OCH 2 CO-), 4.25-4.37 (2H, m, -OCH 2 CO-), 4.36 (0.5H, d, J=9.5 Hz, H-1 'a), 4.58-4.74 (3.5H, m, -CH 2 Ph), 
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4.81 (0.5H, d, J=3.6 Hz, H-1'p), 4.85 (0.5H, d, J=10.6 Hz, -CH 2 Ph), 5.53-5.60 (1H, m, H-4), 5.63 (0.5H, dd, J=7.8 and 
4.1 Hz, H-3). 5.69 (0.5H, dd, J=7.9 and 3.4 Hz, H-3), 5.86-5.95 (1 H. m, H-5), 6.81 -6.89, 7.24-7.35, 7.44-7.48. 7.56-7.59 
and 8.06-8.08 (13H, 5 sets of m, aromatic H). 

5 H. (2S.3R.4D-3-Benzoyloxy-2-azido-1-(4.6^i-ate rt^ 
and (2S.3R,4E)-3-benzovloxv-2-azido-1-(4.6-di-Q-fer^ 




OBz OBz 



20 (2S,3R l 4E)-3-BenzoyIoxy-2-azido-1-(2 l 3-di-0-pa»methoxybenzyl-4 I 6-di-0-tert-b^ 

pyranosyloxy)-4-undecene and (2S ( 3R,4E)-3-benzoyloxy-2-azido-1 -(2,3-di-Opara-methoxybenzyl-4,6-di-0-ferHDuty- 
!Qxycarbonylmethyl-p-D-galactopyranosy!oxy)-4-undecene (-1:1 mixture, 8.69 g, 9.04 mmol) was reacted by the general 
procedure as described in Example 1-E and afforded the pure a-anomer (1.96 g. 30%), a mixture of anomers a and p 
(0.92 g, 14%) and the pure p-anomer (1 .64 g, 25%) of the title compound as syrups. 

25 

a-anomer : 

[a]* 2 :+45°(c=1.0,CHCI 3 ). 

IR (neat) v max (cm" 1 ): 3700-3100 (OH), 3100-2800 (C-H), 2100 (N3), 1735 (broad, C=0). 

30 1 H NMR 400 MHz (CDCl 3 ) 6 (ppm): 0.87 (3H, t, J=6.7 Hz, -CH 3 ), 1.26-1.45 (8H, m, -(CH^-), 1.48 (18H, s, 2 x te/t- 
butyl). 2.08 (2H, qa, J=7.0 Hz, ^CH-Cife-), 2.30 (1H, d. J=8.4 Hz, -OH), 3.56 (1H, dd, J=10.4 and 7.3 Hz, H-1), 3.61 
(1 H, dd, J=9.3 and 5.9 Hz, H-6*), 3.76-3.86 (3H, m, H-2\ H-3* and H-6 1 ), 3.84 (1 H, d, J=3.3 Hz, H-4*), 3.89 (1 H, dd, J=10.4 
and 4.0 Hz, H-1), 3.93-3.97 (1H, m, H-2), 3.99 (1H, d, J AB =16.3 Hz, -OCH 2 CO-), 4.04 (1H, d, J AB =16.3 Hz, -OCH 2 CO- 
), 4.05-4.09 (1H, m, H-5"), 4.09 (1H, d, J=17.2 Hz, -OCH2CO-), 4.36 (1H, d, J=17.2 Hz, -OCH 2 CO-), 4.66 (1H, d, J=8.4 

35 Hz, -OH), 4.92 (1H, d, J=3.7 Hz, H-1"), 5.59 (1H, dd, J=15.0 and 8.0 Hz, H-4), 5.65 (1H, dd, J=8.0 and 4.7 Hz, H-3), 
5.95 (1H, dt, J=15.0 and 7.0 Hz, H-5), 7.44-7.48, 7.56-7.60 and 8.05-8.07 (5H, 3 sets of m, *C 6 H 5 ). 



Anal, Calcd. for G36H55N3O12: 


C, 59.90; 


H, 7.68; 


N, 5.82. 


Found: 


C, 59.69; 


H ( 7.49; 


N, 5.73. 



p-anomer: 

Wf :-2°(c=1.0,CHCI 3 ). 

IR (neat) v max (cm" 1 ): 3700-3100 (OH), 3100-2800 (C-H), 2100 (N3) ( 1725 (broad, C=0). 

so 1 H NMR 400 MHz (CDCI 3 ) 6 (ppm): 0.87 (3H, t, J=6.7 Hz, -CHjj), 1.27-1.40 (8H, m, -(CH^-), 1.49 (18H, s, 2 x fe/t- 
butyl), 2.08 (2H, m, =CH-CH 2 -), 2.63 (1H, d, J=1 .6 Hz, -OH-2*), 3.51 (1H, dd, J=9.3 and 3.3 Hz, H-3'), 3.61 (1H, dd, 
J=8.4 and 4.9 Hz, H^. 3.66-3.80 (4H, m, H-2\ H-6', H-5' and H-1), 3.79 (1 H, br d, H-4'), 3.90 (1 H, dd, J=10.4 and 7.1 
Hz, H-1), 4.00 (2H, s, -OCH 2 CO-), 4.00-4.05 (1H, m, H-2), 4.07 (1H, d, J=17.3 Hz, -OCH 2 CO-), 4.28 (1H, d, J=7.7 Hz, 
H-1*). 4.37 (1H, d, J=17.3 Hz. -OCH 2 CO-), 5.16 (1H. d, J=8.9 Hz, -OH-3*). 5.57 (1H, dd, J=15.2 and 8.0 Hz f H-4), 5.66 

55 (1H, dd, J=8.0 and 4.3 Hz, H-3), 5.96 (1H, dt, J=15.2 and 6.7 Hz, H-5), 7.44-7.48, 7.56-7.60 and 8.06-8.08 (5H, 3 sets 
of m, -C 6 H 5 ). 



40 

QNSDOCID: <EP 0719787A1_I_; 



EP 0 719 787 A1 



Anql, Calod. for C3 6 H55N 3 0 12 : 


C, 59.90; 


H, 7.68; 


N, 5.62. 


Found: 


C, 59.55; 


H, 7.45; 


N, 5.76. 



10 l. (2S.3R4B-3-Benzovloxv- 2-azido-H^ 
1oxv)-4-undecene 



15 



20 



t-BuOaCCHgO .OCH 2 CCy-Bu 




t-BuC^CCHjO .OCHaCO^-Bu 



BzO 



(CHaJsCHa 




(CH2)5CH 3 



OBz 



OBz 



25 



30 



35 



(2S,3R,4E)-3-Benzctylaxy-2-azido-1-(4 ( 6<^ 

(2.66 g, 3.65 mmol) was reacted by the genera! procedure as described in Example 1 -F and afforded the title compound 
(3.10 g, 90%) as a clear oil. 
[a]f :+45°{c=1.0 ( CHCI 3 ). 

IR (neat) v max (cm' 1 ): 3100-2800 (C-H), 2100 (N3), 1745, 1720 (broad, C=0). 

1 H NMR 400 MHz (CDCI 3 ) 6 (ppm): 0.86 (3H, t, J=6.7 Hz, -CH 3 ), 1.26-1.39 (8H, m, -{CH^-), 1.42 and 1.49 (18H, 2s, 
2 x tert-butyl), 2.06 (2H, qa, =CH-Ct±>), 3.51 (1H, m, H-1), 3.82 (1H, dd, J=9.6 and 6.6 Hz, H-6'), 3.95-4.09 (3H t m, H- 
6\ H-2 and H-1), 4.03 (2H, AB qa, -OCH 2 CO-), 4.07 (1 H, d, J=16.1 Hz, -OCH 2 CO-), 4.24 (1 H, br s, 4.28-4.32 (1 H, 
m overlapping -OCH 2 CO-. H-5*), 4.30 (1H, d, J=16.1 Hz, -OCH 2 CO-), 5.33 (1H, d, J=3.2 Hz t H-1'), 5.51-5.58 (2H, m, 
H-4 and H-3), 5.75 (1H, dd, J=10.8 and 3.2 Hz, H-2*), 5.79 (1H, dd, J=10.8 and 2.4 Hz, H-3*) t 5.90 (1H, dt, J=14.2 and 
6.7 Hz, H-5), 7.32-7.58 and 7.98-8.02 (15H, 2 sets of m, 3 x -C 6 H 5 ). 



Anal, Calcd. for CsoHsiNaOu: 


C, 64.57; 


H, 6.83; 


N, 4.52. 


Found: 


C, 64.47; 


H, 6.73; 


N, 4.53. 
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J. (2S.3R.4E)-3-Benzovloxv-2-deranovlamin^^ 
pyranosyloxy)-4-undecene 



10 



15 



20 



25 



t-Bu0 2 CCHp / OCH 2 C0 2 t-Bu 



BzO 




t-BuOgCChfeO OCH 2 CO^-Bu 



BzO 



(CH 2 )sCH3 




NHCO(CH2) 8 CH 3 

(CH 2 )5CH3 




OBz 



OBz 



(2S,3R,4E)^-Benzoyloxy-2-azido-1-(2,3<ii-0£enzoyl-4,6^ 

loxy)-4-undecene (1 .48 g, 1 .59 mmol) was reacted by the general procedure as described in Example 1 -G, except that 
decanoyl chloride was used as acylating agent, and afforded the title compound (1 .274 g, 76%) as a white solid. 
m.p.: 106-107°C 
[a]* 2 :+59°(c=1.0,CHCI 3 ). 

IR (KBr) v max (cm" 1 ): 3290 (NH), 2960, 2930 and 2850 (C-H), 1755, 1750, 1720 and 1655 (C=0). 
1 H NMR 400 MHz (CDCI 3 ) 6 (ppm): 0.86 (3H, t, J=7.0 Hz, -CH 3 ), 0.89 (3H, t, J=6.6 Hz, -CH 3 ), 1.23-1.26 (20H, m, - 
(CH 2 ) 4 - and -(CH^-), 1.41 and 1.49 (18H, 2s, 2 x fert-butyi), 1.57-1.65 (2H, m, -CH 2 -), 1.97 (2H, qa, J=6.9 Hz, =CH- 
CH^), 2.15 (2H, m, -NHCOCHr), 3.80-3.89 (3H, m, H1 and H^. 4.01 (1H ( d, J A b=16.4 Hz, -OCH 2 CO-), 4.01 (1H, dd, 
J=9.5 and 5.4 Hz, H-6*), 4.40 (1H, J AB =16.4 Hz, -OCH 2 CO-), 4.07 (1H, d, J=16.0 Hz, -OCH 2 CO-). 4.23 (1 H, br s, H-4 1 ), 
4.29 (1H ( d, J=16.0 Hz, -OCH 2 CO-) 4.35 (1H, brt, H-5'). 4.42-4.48 (1H, m, H-2), 5.24 (1H, d, J=3.0 Hz, H-1*), 5.49 (1H, 
dd, J=15.2 and 7.6 Hz, H-4), 5.58 (1H, t, J=7.6 Hz, H-3), 5.70-5.79 (3H, m, H-5, H-2' and H-3 1 ), 6.08 (1H, d, J=9.3 Hz, 
-NH-), 7.29-7.33, 7.39-7.49, 7.52-7.56 and 7.91-8.02 (15H, 4 sets of m, 3 x -C 6 H 5 ). 



30 



35 



Anal Calcd. for C^H^NO^: 


C, 68.09; 


H ( 7.91 ; 


N ( 1.32. 


Found: 


C, 68.21 ; 


H, 7.73; 


N, 1.51 



Example 7 

40 

(2S.3R.4E)-3-Benzovloxy-2-decanoylamino-1-(2.3^ 
undecene 



45 



t-Bu0 2 CC 



OCH 2 C0 2 t-Bu 



50 



BzO 




BzO 



NHCOfCH^CH;, 

(CH 2 )sCH3 



HOaCCHgO .OCH 2 C0 2 H 
BzOA^T'A 



BzO 1 




NHCXD(CH2) 8 CH3 

(OH 2 )sCH 3 




OBz 



OBz 



55 



(2S,3R,4E)-3-Benzpyloxy-2<iecanoylamino-1-(2 ( 3-di-0-benzoyI-4,6<ii-0- ferf-butyloxycartx>nylmethyl-a-D-galacto- 
pyranosyloxy)-4-undecene (0.566 g, 0.535 mmol) as prepared in Example 6 was reacted by the general procedure as 
described in Example 2 and afforded the title compound (0.256 g, 51%) as a white amorphous solid. 
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[a\f :+59'^.0,CHC\ z ). 

IR (KBr) v max (cm* 1 ): 3700-2500 (broad, NH, OH and C-H), 1725 and 1635 (broad, C=0). 

1 H NMR 400 MHz (CDCI3) 6 (ppm): 0.81 (3H. t, J=7.0 Hz, -CH3), 0.83 (3H, t, J=6.7 Hz, -CH3), 1.14-1.42 (22H, m, - 
(CH2) 2 - and -(CHa) 7 -), 1 .83-2.02 (4H, m, =CH-Cj±>- and -NHCOCHj-), 3.57 (1 H, dd, J=1 0.3 and 7.0 Hz, H-1). 3.66 (1 H, 
dd J=9.9 and 6.5 Hz, H-6*), 3.80 (1 H, dd, J=10.3 and 4.3 Hz, H-1). 3.85 (1H, dd, J=9.9 and 5.9 Hz, H*l 4.03 (1H. d. 
J AB =20.9 Hz, -OCH 2 CO-), 4.07 (1 H, d, J AB =1 0.9 Hz, -OCH 2 CO-). 4.1 9 (1 H. d. Jab=1 6.3 Hz, -OCH 2 CO-). 4.20-4.27 (2H, 
m, H-4' and H-5 1 ), 4.24 (1H, d, J AB =16.3 Hz, -OCH 2 CO-), 4.35 (1H, m. H-2), 5.19 (1H. d. J=3.6 Hz. H-1 1 ). 5.47-5.58 (3H. 
m. H-4. H-3 and H-2"), 5.90 (1H. dd. J=10.8 and 2.7 Hz. H-3"), 5.76 (1H, dt, J=15.0 and 6.7 Hz, H-5), 7.36-7.40. 7.44- 
7.48. 7.54-7.63 and 7.79-7.91 (15H, 4 sets of m, 3 x -C 6 H 5 ), 7.96 (1H, d, J=8.6 Hz. -NH-). 



Anal. Calcd. for C 52 H 67 NO 15 .0.5 H 2 0: 


C, 65.39; 


H, 7.18; 


N, 1.47. 


Found: 


C, 65.40; 


H t 7.08; 


N, 1.47 



Example 8 

(2S.3R.4EV3-Benzovloxv-2-(9-mdh^^ 
aalactoovrano svloxvM-undecene 

A. f2S"3R.4EVa-BerTzovloxv-2-f9-methoxvcart)onvl-nonanovlam 
nylmethvl-a-D-qalactonvra nosvlQxvV4-und6cene 



t-BuOgCCHaO .OCH^Ost-Bu 



BzO 




t-Bu02CCH 2 0 / OCH 2 C02t-Bu 



BzO 




BzO 




(CH2) 5 CH 3 



BzO 



NHCO(CH2)8CP2Me 

<CH2) 5 CH 3 




OBz 



OBz 



A solution of (2S,3R,4E)-3-benzoyloxy-2-azido-1^ 

undecene described in Example 6-I (1 .52 g, 1 .63 mmol) in pyridine (75 mL) and water (10 mL) was saturated with a 
stream of hydrogen sulfide. The mixture was stirred at 22°C for -72 hours then concentrated under vacuum and co- 
evaporated with toluene (2 x). The residue was dissolved in dichloromethane (125 mL) and this solution was treated 
with 9-methcxycarbonyl nonanoic acid (0.71 g, 3.28 mmol) followed by 1-ethyl-3-(3-dimethylaminopropyl)carbodiimide 
hydrochloride (0.95 g, 4.96 mmol). The mixture was stirred at 22°C for 2 hours. The organic phase was washed with 
water and brine, dried over anhydrous magnesium sulfate, filtered and concentrated. The residue was purified by silica 
gel chromatography (3.5 x 13 cm, 0 to 20% ethyl acetate/toluene) and afforded the title compound (1 .62 g, 90 %) as a 
white solid. 



m.p.: 124-125°C (ethyl acetate/hexane); [a]f : +44° (c=1.0, CHCI3). 

IR (KBr) v max (cm" 1 ): 3300 (NH), 2930, 2850 (C-H), 1745, 1720, 1650 (C=0). 

1 H NMR 400 MHz (CDCI3) 6 (ppm): 0.86 (3H, t, J=6.8 Hz, -CH 3 ), 1 .23-1 .29 (18H, m, -(CH 2 ) 4 - and -(CH 2 ) 5 -). 1 .41 and 
1.49 (18H, 2s, 2 x teff-butyl), 1.57-1.64 (2H, m, -CH 2 -), 1.97 (2H, qa, J=6.9 Hz, =CH-CH<>-), 2.14 (2H, m, -NHCOCfctr 
), 2.30 (2H, t, J=7.5 Hz, -CtkCO-jMe), 3.67 (3H, s, -OCH 3 ), 3.80-3.89 and 3.98-4.02 (4H, 2 sets of m, H-6' and H-1), 
4.01 (1 H, d, J AB =1 6.4 Hz, -OCH 2 CO-), 4.03 (1 H, d, J AB =1 6.4 Hz, -OCH 2 CO-), 4.07 (1 H, d, J«1 6. 1 Hz, -OCH 2 CO-), 4.23 
(1 H, br s, H-4 1 ), 4.29 (1 H, d, J=1 6.1 Hz, -OCH 2 CO-), 4.35 (1 H, br t, J=6.2 Hz, H-S'), 4.51 (1 H, m, H-2), 5.24 (1 H, d, J=3.0 
Hz, H-1 *), 5.49 (1 H, dd, J=1 5.2 and 7.6 Hz, H-4), 5.58 (1 H, t, J=7.6 Hz, H-3), 5.70-5.79 (3H, m, H-5, H-2 1 and H-3'). 6.09 
(1H, d, J=9.2 Hz, -NH-), 7.29-7.33, 7.39-7.48, 7.52-7.56 and 7.90-8.02 (15H, 3 sets of m, 3 x -CeHs). 
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Anal. Ceded, for C 61 H83~NOi7: 


C. 66.47; 


H. 7.59; 


N, 1.27. 


Found: 


C, 66.44; 


H, 7.54; 


N, 1.39. 



10 B. (2S.3R.4E)-3-BenzovloxY-2-(9-me^^ 
galactopyranosYloxYH-undecene 



15 



20 



t-BuOgCCHaO .OCH2C02t-8u 



BzO ) 



HOzCCH^O .OCH2CO2H 

BzO^^^A N 
*~ BzO L 7 



NHCO(CH2) e C02Me 




NHCO(CH2) e C02Me 

(CH^sCHs 




OBz 



OBz 



25 (2S,3R.4E)-3-Beruoyloxy-2-(9-methoxycarto^ 

methyl-a-D-ga)actopyranosy!oxy)-4-undecene (0.862 g, 0.782 mmol) was reacted by the general procedure as described 
in Example 2 and afforded the title compound (0.734 g, 94%) as a white amorphous solid. 
[a] 2 * : +59° (0=1.0, CHCI3). 

IR (KBr) v max (cm' 1 ): 3700-2700 (OH and NH), 2930, 2850 (C-H), 1735, 1635 (broad. C=0). 

30 1 H NMR 400 MHz (CDCI 3 ) 6 (ppm): 0.80 (3H, t, J=6.6 Hz, -CH 3 ), 1 .13-1.46 (20H, m, -(CH^- and -(CH 2 ) 6 -), 1.82-2.01 
(4H, m, -NHCOCH2-and ^CH-CtbO. 2.24 (2H, t, J=7.4 Hz, -CfcfeCOgMe), 3.55-3.59 (1 H, m, H-1), 3.56 (3H, s overlapping 
H-1, -OCH3), 3.66 (1H, dd, J=10.0 and 6.5 Hz, H-6 9 ). 3.80 (1H. dd. J=10.4 and 4.4 Hz, H-1), 3.85 (1H dd, J=10.0 and 
5.9 Hz, H-60. 4.03 (1H, d, J AB =16.7 Hz, -OCH 2 CO-), 4.06 (1H, d, J AB =16.7 Hz, -OCH 2 CO-), 4.16-4.22 (2H, m, H-4' and 
H-5% 4.19 (1H, d overlapping H-4 1 and H-5\ J AB =16.5 Hz, -OCH 2 CO-), 4.24 (1H, d, J AB =16.5 Hz, -OCH 2 CO-), 4.34 

35 (1H, m, H-2), 5.19 (1H, d, J=3.6 Hz, H-1*), 5.23-5.65 (3H, m, H-4, H-3 and H-2*), 5.70 (1H, dd, J=10.6 and 2.8 Hz, H- 
3*), 5.75 (1H, dt, J=14.9 and 6.8 Hz, H-5), 7.35-7.48, 7.54-7.62, 7.79-7.83 and 7.88-7-90 (15H, 4 sets of m, 3 x -C 6 H 5 ), 
7.96 (1H, d, J=8.7 Hz, -NH-). 
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Aral Calcd. for C^H^NO^ • H 2 0: 


C, 63.15; 


H, 6.90; 


N, 1 .39. 


Found: 


C, 63.18; 


H, 6.65; 


N, 1.52. 
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Example 9 

(2S.3R.4EV2-Hexadecanoylamino-3^ 
opyranosyloxy)-4-octadecene 

A. Ethyl 3.4-0 -isQprQDvlidene-1-thio-S-D-QalactODvranoside 




A mixture of ethyl 1-thio-p-D-galactopyranoside [R.U. Lemieux, Can J. Chem, 29, 1079 (1951)] (24.86 g, 0.1 1 1 mol) and 
2,2-dimethoxypropane (500 mL) was treated with p-toluenesulfonic acid (0.625 g) and stirred at 22°C for 24 hours. Water 
20 (80 mL) was added and after 15 minutes the reaction mixture was cooled in an ice water bath and stirred for another 30 
minutes. Then triethylamine (5 mL) was added and the mixture was stirred for 20 minutes. The solvent was evaporated 
under vacuum and the residue was purified by silica gel chromatography (9x12 cm, 50% to 70% ethyl acetate/toluene) 
to give the title material (25.50 g, 87%) as a white solid. Recrystailization from ethyl acetate and hexane gave white 
prisms. 

25 m.p. = 90-93°C. [a] D 22 : +20.8° (c=2.8, CHCI3). 
IR (KBr) v max (cm' 1 ): 3200 (broad, OH). 

1 H NM R 400 MHz (CDCI 3 ) 5 (ppm): 1 .33 (3H, t, J=7.3 Hz, -SCHgChb), 1 .36 and 1 .52 (2 x 3H ( 2s ( -CH 3 of isopropylidene), 
2.2 and 2.5 (broad, OH), 2.75 (2H, m, -SCfcfeC^), 3.57 (1 H, dd, J=10.2 and 7.0 Hz, H-2), 3.81 (1 H, dd, J=1 1 .5 and 4.0 
Hz, H-6), 3.89 (1H, m, H-5), 3.98 (1H, J=11.5 and 7.2 Hz, H-6), 4.09 (1H, dd, J=7.0 and 5.6 Hz, H-3), 4.21 (1H, dd, 
30 J=5.6 and 2.2 Hz, H-4), 4.27 (1H, d,. J=10.2 Hz, H-1). 



Anal. Calcd. for C t ^20058: 


C, 49.98; 


H, 7.63; 


S, 12.13. 


Found: 


C, 49.89; 


H, 7.49; 


S, 12.33. 



40 B. Ethyl 3.4-Q-isopropylidene- 2.6<li-0-para-methoxybenzyl-1 -thio-p-D-galactopyranoside 
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O ^OH o OPMB 



HO PMBO 

Ethyl 3,4-0-isopropylidene-1-thio-p-D-galactopyranoside (1.00 g, 3.78 mmol) was added to a stirred suspension of 
sodium hydride (0.680 g, 80% in mineral oil) in dry dimethylformamide (20 mL, kept on molecular sieves 4A) at 23°C. 
The mixture was stirred for 2 hours then cooled to 0-5°C and treated with potassium iodide (2.43 g, 14.6 mmot) and 
dropwise with para-methoxybenzyl chloride (1.54 mL, 11.35 mmol). The resulting mixture was stirred for another 1.5 
hours, cooled again to 0-5°C, treated with water (50 mL) and extracted with diethyl ether (3 x 50 mL). The combined 
organic extracts were washed with brine, dried over anhydrous magnesium sulfate, filtered and concentrated. The residue 
was purified on silica gel chromatography (1 0 x 1 8 cm, 1 0 to 20% ethyl acetate/toluene) and gave the title material (1 .87 
g, 97%). 
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[a] 3 : -6.9° (c=0.39, CHgCy. 

IR (KBr) v max (cm' 1 ): 2980. 2935, 2900, 2860, 2840 (CtH), 1610, 1515 (aromatic C=C). 

r H MMR 400 MHz (CDCI 3 ) 8 (ppm): 1.31 (3H, t, J=7.4 Hz, -CH3), 1.36, 1.45 (6H, 2s, -C(CH 3 )2), 2.73 (2H, m, -SCH 2 -), 
3.44 (1 H, dd, J=9.7 and 6.0 Hz, H-2), 3.74 (2H, d, J=6.0 Hz ( H-6), 3.80 and 3.81 (6H, 2s, 2 x -OCH 3 ), 3.88 (1 H, br t, H- 
5), 4.18-4.22 (2H, m, H-3 and H-4). 4.42 (1H, d, J=9.7 Hz, H-1), 4.48 (1H, d, J AB =11.5 Hz, -OCH 2 Ar), 4.56 (1H, d, 
J AB =11.5 Hz, -OCH 2 Ar) ( 4.69 (1H, d. J AB =11.0 Hz, -OCH 2 Ar) ( 4.77 (1H, d, J AB =1 1 .0 Hz, -OCH 2 Ar), 6.86-6.89 . 7.25- 
7.27 and 7.34-7.36 (8H, 3 sets of m, aromatic H). 



Anal. Calcd. for C^HseOyS: 


C, 64.26; 


H, 7.19; 


S, 6.35. 


Found: 


C, 64.53; 


H, 7.15; 


S, 5.97. 



C. Ethvl 2.6-di-Q-para-methoxvbenzyl-1-thio-p-D-aalactopyranosid9 

20 



25 



30 



O ^OPMB HO ^OPMB 



O ^OPMB HO ^OPMB 

^ SEt 

PMBO PMBO 

A solution of ethyl 3,4-0-isopropylidene-2,6-di-<>para-methoxybenzyl-1-thio-p-D-galactopyranoside (17.0 g, 33.7 mmol) 
in 80% aqueous acetic acid (200 ml_) was heated to 60°C for 1 .5 hours. The cooled mixture was then evaporated under 
vacuum and last traces of acetic acid were removed by co-evaporation with toluene. The residue was purified by silica 
gel column chromatography (10 x 20 cm, 15 to 50% ethyl acetateAoluene) and afforded the title compound (12.2 g, 78%). 

35 [a] * 2 : +1 .3° (c=0.39, CH 2 CI 2 ). 

IR (KBr) v max (cm* 1 ): 3600-3100 (broad, OH), 2970, 2920, 2880, 2840 (C-H), 1610. 1512 (aromatic C=C). 
1 H NMR 400 MHz (CDCI3) 6 (ppm): 1.35 (3H, t, J=7.4 Hz, -CH 3 ), 2.45 (1H, d, J«5.4 Hz, -OH), 2.64 (1 H, d, J=3.5 Hz, - 
OH), 2.79 (2H, m, -SCH 2 -), 3.52 (1H, t, J=9.2 Hz, H-2), 3.58-3.64 (2H, m, H-3 and H-5), 3.72 (1H, dd, J AB =10.1 and 
J AX =5.2 Hz, H-6). 3.75 (1H, d, J AB =10.1 and J BX =5.6 Hz, H-6), 3.82 (6H, s, 2 x -OCH 3 ), 4.03 (1H, t. J=3.1 Hz f H-4), 

40 4.42 (1H, d, J=9.5 Hz, H-1), 4.52 (2H. br s, -OCH 2 Ar), 4.64 (1H, d, J=10.8 Hz, -OCH 2 Ar), 4.89 (1H, d ( J=10.8 Hz, - 
OCH 2 Ar), 6.87-6.92, 7.25-7.28 and 7.34-7.37 (8H, 3 sets of m, aromatic H). 



Anal. Calcd. for C 24 H 32 0 7 S: 


C, 62.05; 


H, 6.94; 


S, 6.90. 


Found: 


C, 62.15; 


H, 6.95; 


S, 6.93. 



so 
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J 

D- Ethvl 2.6-di-0-para-methoxvbenzvl-3.4^i-0-te^^ -thio-6-D-aalactopyranoside 




t-Bu0 2 CCH20 ^OPMB 



t-BuO 2 CCH20 

PMBO 



Ethyl 2,6<ii-0-para-methoxybenzyl-1-thio-p-D-galactopyranosidG (9.2 g, 19.8 mmol) was reacted by the general proce- 
dure as described in Example 1-C procedure 1 and gave the title compound (8.16 g, 60%). 
[a]* 2 : -29.5° (c=0.735, CH 2 Cl2). 

IR (film) v max (cm* 1 ): 2970, 2930, 2870, 2840 (C-H) t 1745 (C=0), 1611. 1586 (aromatic C=C). 
1 H NMR 400 MHz (CDCI 3 ) 6 (ppm): 1.32 (3H ( t, J=7.4 Hz, -CH 3 ), 1.46 and 1.48 (18H, 2s, 2 x fert-butyl), 2.76 (2H, m. - 
SCH 2 -), 3.39 (1 H, dd, J=9.3 and 2.7 Hz, H-3), 3.57 (1 H, br t, H-5), 3.74 (1 H, dd, J=10.0 and 6.2 Hz, H-6), 3.79-3.84 (1 H, 
m, H-2), 3.81 (6H, s overlapping H-2, 2 x -OCH 3 ), 3.95 (1H, dd, J=10.0 and 5.7 Hz, H-6), 4.14 (1H, d, J=2.7 Hz, H-4), 
4.20 (1H, d, J AB =16.5 Hz, -OCH 2 CO-), 4.24 (1H, d, J AB =16.5 Hz, -OCH 2 CO-), 4.34 (1H, d ( J AB =16.6 Hz, -OCH 2 CO-), 
4.36 (1H, d. J=9.7 Hz, H-1), 4.38 (1H, d, J AB =16.6 Hz, -OCH 2 CO-), 4.51 (2H, br s, -OCH 2 Ar), 4.64 (1H, d, J=9.8 Hz, - 
OCH 2 Ar), 4.84 (1H, d, J=9.8 Hz, -OCH 2 Ar), 6.86-6.90, 7.26-7.29 and 7.35-7.38 (8H, 3 sets of m, aromatic H). 



Anal. Calcd. for O ze H 52 0^ ^.0.15^0: 


C, 62.16; 


H, 7.58; 


S. 4.61. 


Found: 


C, 61.70; 


H, 7.39; 


S, 4.69. 



E. (2S.3R.4EV2-Azido-3-benzovio)W-1-^ 

oalactoDvranosvloxvM-octadecene and (2S.3R.4EV2-azido-3-benzovloxv-1 -(3.4-di- O-terf-butvloxvcarbonvlmethvl- 
2.6-di-O-para-methox^enzY l-ft-D-Qata^^ 



t : Bu0 2 CCH 2 0 



OPMB 



t-Bu0 2 CCH 2 0 



PMBO 



SEt 



t-Bu0 2 CCH20 ^OPMB 



t-BuO^Ch^O' 



N 3 



PMBO Q 




(CH 2 )i 2 CH3 



OBz 



Ethyl 2,6<ii-CHDafa-methoxybenzyl-3,4-di-0-te^^ (3.87 g, 5.58 

mmo!) and (2S,3R,4E)-2-azido-3-benzoyloxy-4-octadecen-1-ol (2.00 g, 4.65 mmol) were reacted by the general proce- 
dure as described in Example 1 -D and gave the title compounds (4.70 g, 95%) as a mixture of a and p-anomers (55:45, 
evaluated by NMR). Aliquots of the two anomers were separated by silica ge! plates. 



q-anomer: 



[ar z : +3.5° (c=0.42, CH 2 CI 2 ). 

IR (film) v max (cm' 1 ): 2930, 2850 (C-H), 2100 (N 3 ), 1745, 1725 (C=0), 1611, 1585 (aromatic C=C). 
1 H NMR 400 MHz (CDCI 3 ) 6 (ppm): 0.89 (3H, t, J=6.8 Hz, -CH 3 ), 1.24-1.35 (22H, m, -(CH^-), 1.47 (18H, s, 2 x terf- 
butyl), 2.03 (2H, qa, J=6.9 Hz, =CH-Ctl2-). 3.51 (1H, dd, J=10.9 and 7.9 Hz, H-1), 3.68 (1H, dd, J=9.9 and 6.9 Hz, H- 
6*), 3.73 (1 H, dd, J=10.1 and 2.8 Hz, H-3 1 ), 3.75-3.79 and 3.95-4.02 (4H, 2 sets of m, H-5\ H-2\ H-1 and H-2), 3.78 and 
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er u sis tot mi 



3.79 (6H. 2s. 2 x -OCM^, 3.87 (1 H. dd, J=9.9and 5.2 Hz, H-6% 4.1 1 (1 H. brd, H-4"), 4.24 (1 H. d. Jab=16.9 Hz. -OCHaCO- 
), 4.25 (1H. d. J AB =16.9 Hz. -OCH 2 CO-). 4.31 (1H. d. J AB =16.7 Hz. -OCH2CO-). 4.38 (1H. d. J AB =16.7 Hz. -OCHjjCO- 
). 4.47 (1H, d, Jab="«1.5 Hz. -OCH 2 Ar), 4.50 (1H, d. J AB =11.5 Hz. -OCH 2 Ar). 4.57 (1H, d, J AB =11.5 Hz. -OCH 2 Ar). 4.63 
(1 H. d. J AB =1 1 .5 Hz. -OCH 2 Ar). 4.80 (1H. d. J=3.6 Hz. H-1"). 5.51 (1H. dd. J=15.1 and 7.8 Hz. H-4). 5.58 (1H. dd. J=7.8 
5 and 4.4 Hz. H-3). 5.87 (1 H. dt, J=1 5.1 and 6.9 Hz. H-5). 6.82-6.87. 7.24-7.30. 7.43-7.47. 7.56-7.60 and 8.05-8.07 (1 3H, 
5 sets of m. aromatic H). 



Anal. Calcd. for CsgHssNsOu-O.S H 2 0: 


C, 66.49; 


H ( 8.10; 


N. 3.94. 


Found: 


C, 66.16; 


H, 7.98; 


N, 4.20. 



75 



p-anomer : 



[a]* 2 : -37.1° (c=0.38. CH2CI 2 ). 

|R (fBm) v max (cm" 1 ): 2930. 2850 (C-H). 2100 (N 3 ), 1745. 1725 (C=0). 161 1. 1585 (aromatic C=C). 

20 1 HNMR400MHz(CDCI 3 )6(ppm):0.89(3H.t l J«6.8Hz l -CH 3 ). 1.2-1.35 (22H. m. -(O^r), 1.45 and 1.47 (18H. 2s. 
2 x tert-butyl), 2.03 (2H. qa, J=6.9 Hz. =CH-Cti2-), 3.36 (1 H. dd. J=9.7 and 2.7 Hz, H-3"). 3.55 (1 H. br t, H-5*). 3.58 (1 H, 
dd. J=10.1 and 4.4 Hz. H-1). 3.73 (1H. dd. J=10.0 and 6.3 Hz. H-6"), 3.77-3.83 and 3.96-4.03 (4H, 2 sets of m. H-2', H- 
6". H-1 and H-2). 3.79 and 3.80 (6H. 2s. 2 x -OCH 3 ), 4.10 (1H, d. J=2.7 Hz, H-4 1 ). 4.18 (1H. d. J AB =16.7 Hz. -OCH 2 CO- 
), 4.23 (1H, d. J AB =16.7 Hz, -OCH 2 CO-), 4.31 (1H, d, J=7.8 Hz. H-2'). 4.32 (1H. d, J AB =16.7 Hz. -OCH 2 CO-). 4.39 (1H, 

25 d. J AB =16.7 Hz. -OCH 2 CO-), 4.50 (2H. s. -OCH 2 Ar). 4.66 (1 H, d. J=10.6 Hz, -OCH 2 Ar). 4.86 (1 H. d, J AB =10.6 Hz. - 
OCH 2 Ar). 5.56 (1H. dd. J=15.3 and 7.9 Hz. H-4). 5.69 (1H, dd. J=7.9 and 3.1 Hz, H-3), 5.90 (1 H. dt. J=15.3 and 6.9 Hz, 
H-5), 6.82-6.89. 7.01-7.30. 7.32-7.35. 7.43-7.47. 7.53-7.59 and 8.05-8.08 (13H. 6 sets of m. aromatic H). 



30 



Anal, Calcd. for CsgHssNaO^: 


C, 66.83; 


H, 8.08; 


N, 3.96. 


Found: 


C, 66.28; 


H, 7.86; 


N, 4.14. 
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R (2S.3R.4B-2-Azido^enzovloxv-1-^ 
and (2S.3R.4EV2-azido-3^enzov1oxY-1-(3.4^ 

decene 
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t-Bu0 2 CCH2p 
t-B0O 2 *CCH2O 



OPMB 



PMBO 




t-Bu0 2 CCH20 
t-Bu0 2 CCH20 



HO 




(CH 2 )t2CH 3 



OBz 



OBz 



The mixture of (2S,3R t 4E)-2^ido3-benzoyloxy-1-(3,4^^ 

zyl-a-D-galactopyranosyloxy)-4-octadecene and (2S,3R.4E)-2-azido-3-benzoyloxy-1 -(3.4-di-Ote/t-buty!oxycartx)nyl- 
methyl-2,6KJi-0-para-methoxybenzyl-p-D^ (3.70 g, 3.49 mmol) was reacted by the 

general procedure as described in Example 1-E and afforded the title compound (2.46 g, 86%). Aliquots of the two 
isomers wer separated by silica gel plates. 
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g-anomer: 

[a]* 2 : +19.7° (c=0.63, CH 2 CI 2 ). 

IR ff'lm) v max (cm* 1 ): 3480 (OH), 2930, 2855 (C-H), 2105 (N 3 ), 1725 (C=0). 

5 1 H NMR 400 MHz (CDCI 3 ) 6 (ppm): 0.88 (3H, t, J=6.8 Hz, -CH 3 ), 1.24-1.45 (22H,,m, -(CH 2 ) ir ), 1-47 and 1.48 (18H, 
2s, 2 x terf-butyl), 2.08 (2H, qa, J=6.9 Hz, =CH-Chj2-). 3.00 (1H, d, J=8.3 Hz, -OH-2*), 3.56-3.60 (1H, m, H-1), 3.61 (1H, 
dd, J=10.0 and 2.6 Hz, H-3 1 ), 3.68 (1H ( ddd, J=11.1, 8.3 and 4.6 Hz, H-6 1 ), 3.84-4.00 (4H, m, H-1, H-2, H-5* and H-6 1 ), 
4.09 (1 H, ddd, J=10.0, 8.3 and 3.8 Hz, H-2 1 ), 4.20 (1 H, d, J AB =16.7 Hz, -OCH 2 CO-), 4.22 (1 H, br s, H-4*), 4.26 (1 H, d, 
J AB =16.7 Hz, -OCH 2 CO-), 4.28 (1H, d, J=17.8 Hz, -OCH 2 CO-), 4.50 (1H, dd, J=8.3 and 6.6 Hz, -OH**), 4.63 (1H, d, 

10 J=17.8 Hz, -OCH 2 CO-), 4.90 (1H, d, J=3.8 Hz, H-1*), 5.57 (1H, dd, J=15.0 and 8.0 Hz, H-4), 5.64 (1H, dd, J=8.0 and 
4.7 Hz, H-3), 5.94 (1 H, dt, J=15.0 and 6.9 Hz, H-5), 7.43-7.47, 7.56-7.60 and 8.03-8.05 (5H, 3 sets of m ( -C 6 H 5 ). 



Anal. Calcd. for C4 3 H 69 N 3 O 12 .0.5 H 2 0: 


C, 62.30; 


H, 8.51; 


N, 5.07. 


Found: 


C, 61.78; 


H, 8.23; 


N, 5.08. 



20 

B-anomer : 



[a]" : -40.0° (c=0.23, CH 2 CI 2 ). 

IR (film) v mflX (cm' 1 ): 3480 (OH), 2930, 2855 (C-H), 2100 (N 3 ), 1 730 (C=0). 

25 1 H NMR 400 MHz (CDCl 3 ) 6 (ppm): 0.88 (3H, t. J=6.8 Hz, -CH 3 ), 1.24-1.39 (22H, m, -(CH 2 ) ir ), 1.46 and 1.48 (18H, 
2s, 2 x fe/t-butyl), 2.06 (2H t ap qa, sCH-CHfe-), 3.34 (1H, dd, J=9.8 and 2.7 Hz, H-3 1 ), 3.45 (1H, d, J=1.1 Hz, -OH-2 1 ), 
3.49 (1 H, dd, J=8.8 and 5.5 Hz, H-1), 3.65-3.71 and 3.86-4.01 (6H, 2 sets of m, H-6\ H-5\ H-2', H-1 and H-2), 4.14 (1 H, 
br d. H-4-), 4.18 (1H, d, J AB =17.0 Hz, -OCH 2 CO-), 4.23 (1H, d, Jab-I™ Hz, -OCH 2 CO-), 4.26 (1H, d, J=17.7 Hz, - 
OCH 2 CO-), 4.27 (1H, d, J=7.6 Hz, H-1*). 4.53 (1H, dd, J=9.1 and 6.2 Hz, -OH-6-), 4.59 (1H, d, J=17.7 Hz, -OCH 2 CO-), 

30 5.56 (1 H, dd, J=15.2 and 8.0 Hz, H-4), 5.64 (1 H, dd, J=8.0 and 4.3 Hz, H-3), 5.95 (1 H, dt, J=15.2 and 6.8 Hz, H-5), 7.43- 
7.46, 7.55-7.58 and 8.04-8.06 (5H, 3 sets of m,-C 6 H 5 ). 



Anal. Calcd. for C43H 6 9N 3 O 12 .0.4 H 2 0: 


C, 62.43; 


H, 8.51; 


N, 5.08. 


Found: 


C, 62.14; 


H, 8.21; 


N, 5.04. 



G. (2S.3R.4B-2-Azido-3-benzovloxv-1-(3.4-di-Q-fert^^ 

loxv)-4-octadecene and (2S.3R.4E)-2-azido-3-benzovloxv-1 -(3.4<ii-<>te/t-butYloxy(^rbonvlmethvl-2.6-di-0-benzovl-p- 
D-Qalactopvranosyloxv)-4-octadecene 



so 



t-Bu0 2 CCH20' 



HO 



Hi 




t-BuOaCCHgO ^°Bz 

t-BuO^HzO-X^A. 

(CH 2 ) 12 CH 3 . BzO O 



08Z 




(CH2) 12 CH ; 



OBz 
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The mixture of (2S,3R,4E)-2-azido-3-benzoylaxy-1-(3,4-di-0-fe^^ 
octadecene and (2S,3R,4E)-2-azido-3-benzoyloxy-1 -(3,4-di-O-ferf^^ 

4-octadecene (2.43 g, 2.96 mmol) was reacted by the general method as described in Example 1-F except that triethyl- 



49 



tr W f 19 f Uf m 



amine was used instead of pyridine, and afforded the a-anomer (1 .49 g, 49%) and the p-anomer (1 .15 g, 38%) of the 
title material. 



«-anomer : 



[a]f :+25.0°(c=1-42.CH 2 Cl2). 

IR («lm) v max (cm" 1 ): 2930. 2855 (C-H), 2100 (N 3 ). 1725 (C=0). , < . „ ,« OLJ „ „ te „ 

1 H NMR 400 MHz (CDCI 3 ) 6 (ppm): 0.89 (3H. t. J-6.8 Hz. -CHg). 1 .21 -1 .31 (22H. m. -(CH^-), 1 .48 (18H. 2s. 2 x tert- 

butyl) 1.93 (2H, qa. J=7.0 Hz. =CH-Ctfe-). 3.44 (1H. dd. J=10.2 and 8.0 Hz. H-1). 3.83 (1H; dd. J=10.2 and 3.6 Hz H- 
10 1). 3.84-3.88 (1H. m. H-2). 4.03 (1H. dd. J-10.4 and 2.7 Hz. H-3 1 ). 4.13 (1H. d. J AB =16.8 Hz. -OChjjOO-) 4 25 (1H. d. 

jl B =16 8 Hz -OCH 2 CO-), 4.29 (1H. dd. J=7.8 and 4.2 Hz. H-5% 4.38 (1H. d. J AB =16.9 Hz. -OCH 2 CO-). 4.45 (1H. brs. 

H-4") 4!56 (1H. d. J AB =16.9 Hz. -OCH 2 CO-). 4.73 (1H. dd. J=1 1 .8 and 7.8 Hz. H-&), 4.86 (1 H. d. J AB =1 1 8 and « Hz. 

-OCH,CO-) 5.27 (1H.d.J=3.7 Hz. H-1^. 5.41 (1H. dd. J=14.1 and 8.1 Hz. H-4). 5.38-5.44 (1H. m. H-3). 5.53 (1H. dd. 

J-10.4 and 3.7 Hz. H-2 1 ). 5.66-5.73 (1H. m. H-5). 7.39-7.47. 7.54-7.59. 7.95-7.97 and 8.07-8.09 (15H. 4 sets of m. 3 x 
is -C 6 H5). 



Anal. Caiod. for C57H77NA4: 


C ( 66. 58 1 


H, 7.55; 


N, 4.09. 


Found: 


C, 66.70; 


H, 7.53; 


N.-4.13. 



25 p-anomer : 



30 
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[a]! 2 : -39.0° (c=1.0. CH-jOfe). 

IR (film) v malf (cm' 1 ): 2930. 2855 (C-H). 2100 (N 3 ). 1725 (C=0). 

1 H NMR 400 MHz CDC.3) 6 (ppm): 0.89 (3H. t J=6.8 Hz. -CH 3 ). 1.21-1.31 (22H. m. -(CH^-) 1.43 and 1.48 (18H 
2s. 2 x tert-butyl). 1 .89 (2H. ap qa. -CH-CH,-). 3.59 (1 H. dd. J=9.9 and 6.0 Hz H-1 3.71 ( H. dd. J=9.9 and ^2.6 Hz 
H-3 1 ), 3.88 (1H. dd. J=9.9 and 6.8 Hz. H-1). 3.86-3.93 (2H. m. H-2 and H-5% 3.96 (1H. d. J A b=16.7 'Hz ^C H 2 CO-) 
4.16(1H.d.J AB =17.0Hz..OCH 2 CO-).4^ 

Hz -OCH 2 CO ). 4.58 (1 H. d. J=8.0 Hz. H-1^. 4.71 (1 H. dd. J=1 1 .8 and 7.5 Hz. H-6 1 ). 4.96 (1 H. dd. J=1 1 .8 and 1 4j> Hz, 
H-6") 5 43 (1H. dd. J=15.3 and 8.0 Hz. H-4). 5.53 (1H. dd. J=8.0 and 3.6 Hz. H-3). 5.62 (1H. dd. J=9.9 and 8.0 Hz. H- 
2 1 ). 5.68 (1H. dt. J=15.3 and 6.8 Hz. H-5). 7.40-7.48. 7.53-7.59 and 8.00-8.10 (15H. 3 sets of m. 3 x -CqH^. 



Anal, Calcd. for C 57 H7 7 N 3 0 1 4: 


C, 66.58; 


H 7.55; 


N, 4.09. 


Found: 


C, 66.48; 


H, 7.32; 


N ( 4.10. 




(2a3R.4E)*-Azido**e^ 
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EP 0 719 787 A1 

loxy)-4-octadecene (0.600 g, 0.58 mmol) was reacted by the general procedure as described in Example 1-G and 
afforded the title material (0.536 g, 74%). 
[a]* 2 : +32.7° (c=0.63, CH 2 CI 2 ). 

IR (film) v max (cm* 1 ): 2930, 2855 (C-H), 1722, 1655 (C=0). 

5 1 H NMR 400 MHz (CDCI 3 ) 6 (ppm): 0.89 (6H. t. J=6.7 Hz, 2 x -CH 3 ) ( 1.2-1.4 (48H, m, -(CH 2 ) ir and -(CH*^-), 1.49 
(18H, 2s ( 2 x te/t-butyl), 1.89-1.94 (4H, m, -NHCOCtfe- and =CH-Qi>-), 3.63 (1H, dd, J=10.8 and 6.0 Hz, H-1), 3.77 
(1H, dd, J=10.8 and 3.7 Hz, H-1), 4.00 (1H, dd, J=10.3 and 2.7 Hz, H-3 1 ), 4.10 (1H, d, J AB =16.7 Hz, -OCH 2 CO-), 4.23 
(1 H, d, J AB =1 6.7 Hz, -OCH 2 CO-), 4.29 (1 H, br dd. H-5'), 4.38 (1 H, d, J AB =1 6.9 Hz, -OCH 2 CO-), 4.43 (1 H, br s, H-4 1 ), 
4.45 (1H, m, H-2), 4.56 (1H, d, J AB =16.9 Hz, -OCH 2 CO-), 4.70 (1H, dd, J=11.7 and 7.4 Hz, H-6*), 4.84 (1H, dd, J*11.7 

w and 4.7 Hz, H-6 1 ), 5.23 (1H, d, J=3.7 Hz, H-1 1 ). 5.39 (1H, dd, J=15.3 and 7.3 Hz, H-4), 5.47 (1H, dd, J=10.3 and 3.7 Hz, 
H-20, 5.45-5.52 (1 H, m, H-3), 5.67-5.74 (1 H, m, H-5), 5.69 (1 H, d, J=9.2 Hz, -NH-), 7.37-7.44, 7.53-7.57, 7.92-7.97 and 
8.05-8.07 (15H, 4 sets of m, 3 x -C 6 H 5 ), 



15 



An^l. Calcd. for C73H 10 9NO 15 .0.3 H 2 0: 


C, 70.37; 


H, 8.87; 


N, 1.12. 


Found: 


C, 70.25; 


H, 8.51; 


N, 1.17. 



20 

Example 10 

(2S.3R.4EV2-Hexaderanovlamino-3-benzov!oxv-1^ 
25 loxvl-4-octadecene 



30 
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t-Bu02CCH 2 0 s 0Bz 
t-Bu02CCH 2 6* 



; 0 ^OBz 
BzO) 



NHCO(CH 2 ) 14 CH 3 

(CH 2 ) 12 CH 3 



H0 2 CCH 2 0 ^ 0Bz 



HOpCH 2 0 




BzO ' 



NHCX>(CH Z ) 14 CH 3 

(CH 2 )i 2 CH 3 




OBz 



OBz 



A solution of (2S,3R,4E)-2-hexadecanoylamino-34>enzoyloxy-H^ 

zoyl-a-D-galactopyranosyloxy)-4-octadecene (0.400 g, 0.32 mmol) was treated with aqueous trrfluoroacetic acid (90%, 
40 1 1 ml_) at 22°C. The mixture was stirred for 15 minutes, then toluene was added and the solvents were evaporated in 
vacuo. This process was repeated 4 times to give a glass. The crude material was precipitated in acetonitrile (-12 mL) 
and afforded the diacid of the title compound (0.360 g, 98%) as a white solid, 
[a] f : +46. 1 0 (c=0.77, CH 2 CI 2 ). 

IR (KBr) v max (cm' 1 ): 3320 (OH), 2920, 2850 (C-H), 1 758, 1 722, 1 645 (C=0). 

45 1 H NMR 400 MHz (pyridine-d 5 ) 6 (ppm): 0.86 (6H, br t. 2 x -CH 3 ), 1.1-1.4 (46H, m, -(CH^- and -(CH 2 ) 12 -), 1.6-1.85 
(2H, m, -CH 2 -) ( 1.94 (2H, qa, J=6.5 Hz, =CH-Ctfe-). 2.15-2.3 (2H, m, -NHCOCtbr), 3.98 (1H, dd, J=10.5 and 7.8 Hz, 
H-1), 4.43 (1H, dd, J=10.5 and 3.0 Hz, H-1), 4.66 (1H, d, J AB =16.7 Hz, -OCH 2 CO-) ( 4.70 (1H, dd. J=10.3 and 2.6 Hz, 
H-3*), 4.71 (1H, d, J AB =16.7 Hz, -OCH 2 CO-) ( 4.76 (1H, dd, J=7.4 and 4.6 Hz. H-5 1 ), 4.96 (1H, d, J=17.0 Hz, -OCH 2 CO- 
), 5.10 (1H, br, s, H-4*), 5.22 (1H, m, H-2), 5.29-5.39 (2H. m, H-6*), 5.37 (1H, d overlapping H-6\ J=17.0 Hz, -OCH 2 CO- 

50 ), 5.71 (1H, d, J=3.7 Hz, H-1 1 ), 5.83 (1H, dd, J=15.4 and 7.2 Hz, H-4), 5.96 (1H, dt, J=15.4 and 6.5 Hz, H-5), 6.12 (1H, 
dd, J=10.3 and 3.7 Hz, H-2*), 6.16 (1H, br t, H-3), 7.33-7.37, 7.44-7.57. 8.11-8.13 and 8.33-8.39 (15H, 4 sets of m, 3 x 
-CgHs), 8.79 (1H, d, J=8.8 Hz, -NH-). 
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Anal, Calcd. for C 65 H93NO 15 .0.3H 2 O: 


C. 68.85; 


H ( 8.32; 


N, 1 .24. 


Found: 


C, 68.85; 


H.8.00; 


N, 1.29. 



10 Preparation o f Sodium Salt of Title compound 

Part of this diacid (0.325 g, 0.288 mmol) was dissolved in freshly distilled dioxane (1 7 mL) and this solution was treated 
with sodium bicarbonate (47.5 mg, 0.565 mmol) in water (15 mL). The milky solution was warmed (~50°C, -3 minutes) 
and became clear. Lyophilization gave the sodium salt of the title compound (0.265 g) as a white powder. 
is [a]f : +68.3° (c=0.63, CH 2 CI 2 ). 

IR (KBr) v max (cm 1 ): 2930, 2855 (C-H), 1722. 1650-1600 (C=0). 

1 H NMR 400 MHz (DMSO-cfc) 6 (ppm): 0.83 (6H, t. J=6.7 Hz, 2 x -CH 3 ). 1.09-1.33 (48H, m. -(CH^n- and -(CH^-), 
1.70-1.77 and 1.84-1.90 (4H, 2 sets of m, -NHCOChb- and ssCH-Cfcfe-), 3.52 (1H, dd, J=10.1 and 6.6 Hz, H-1) f 3.74- 
3.77 (2H, m, -OCH 2 CO- and H-1), 3.90 (1H, d. J AB =13.7 Hz, -OCH 2 CO-), 3.95 (1H, d, J AB =13.7 Hz, -OCH 2 CO-) ( 4.08 
20 (1H,dd, J=10.4and2.8 Hz, H-3'), 4.13 (1H, d, J=12.0 Hz, -OChfeCO-), 4.15(1H, brs, H-4*), 4.23 (1H. brdd, H-5*), 4.32- 
4.35 (1H ( m, H-2), 4.43 (1H, dd, J=11.0 and 3.6 Hz, H-6*), 4.54 (1H, dd, J=11.0 and 8.5 Hz, H-6*), 5.15 (1H, d, J=3.4 
Hz, H-1*), 5.26 (1H. dd, J=10.4 and 3.4 Hz, H-2*). 5.34-5.40 (2H, m, H-4and H-3). 5.64 (1H, dt, J=14.0 and 6.7 Hz, H- 
5), 7.34-7.43, 7.49-7.58, 7.80-7.82, 7.90-7.91 and 7.95-7.97 (1 5H, 5 sets of m, 3 x -C 6 H 5 ), 7.75 (1 H, d, J=8.8 Hz, -NH-). 



25 Example 11 

(2S.3R.4E)-2-Hexadecanovlamino-3-ben^ 
o pyranosyiox Y)-4-octadecene 

30 



OBz 



BzO *„_ *~ BzO OBz 



40 (2S.3R,4E)-2-Azido-3-benzoyloxy-1-(3,4-di-C^te^^ 

loxy)-4-octadecene described in Example 9-G (0.51 0 g. 0.496 mmol) was reacted by the general procedure as described 
in Example 1-G and afforded the title compound (0.506 g, 82%). 
[a]f : -11.9° (0=0.47,0^0!^. 

IR (film) v max (cm' 1 ): 3700-3000 (NH), 2925, 2855 (C-H), 1745. 1722, 1655 (0=O). 
45 1 H NMR 400 MHz (CDCI 3 ) 6 (ppm): 0.88-0.91 (6H, m, 2 x -CH3), 1.1-1.3 (48H, m, -(CH^- and -(CH^-). 1.43 and 

1.48 (18H, 2s. 2 x fert-butyl). 1.78 (2H, t, J=7.7 Hz, -NHCOChb"). 1-96 (2H, m, =CH-Chkr). 3.65 (1H, dd, J=10.2 and 

4.0 Hz, H-1), 3.70 (1H. dd. J=9.9 and 2.6 Hz, H-3'), 3.89 (1H, brdd, H-5'), 3.96 (1H, d, J=16.7 Hz, -OCH 2 CO-), 4.11 

(1H, dd, J=10.2 and 3.6 Hz, H-1), 4.15 (1H, d. J=16.7 Hz, -OCH 2 CO-). 4.36 (1H, d, J=16.7 Hz, -OCH 2 CO-), 4.38 (1H. 

br d, H-4 1 ), 4.3-4.4 (1 H. m, H-2), 4.51 (1 H, d, J=7.8 Hz. H-1 0, 4.57 (1 H, d, J=16.7 Hz, -OCH 2 CO-), 4.61 (1 H, dd, J=1 1 .8 
so and 7.4 Hz, H-6'), 4.92 (1H, dd, J=11.8 and 4.5 Hz, H-6 1 ). 5.46 (1H, dd, J=15.2 and 7.0 Hz. H-4). 5.53 (1H, brt, H-3), 

5.58 (1H, dd, J=9.9 and 7.8 Hz, H-2 1 ), 5.76 (1H, d, J=9.2 Hz, -NH-), 5.75-5.85 (1H, m, H-5), 7.39-7.61 and 8.01-8.03 

(15H, 2 sets of m, 3 x -CeHs). 
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Anal. Calcd. for C 7 3H 10 9NO 15 .0.7H2O: 


C, 69.96 1 


H, 8.88; 


N, 1.12. 


Found: 


C, 69.97; 


H, 8.68; 


N, 1.11. 



10 Example 12 

(2S.3R.4EV2-HexadecanoYlamirTO^ 
loxvH-octadecene 



15 



20 



t-BuOpCHjO 
t-BuQ£CH2Q 



OBz 




BzO 



NHCOfCH^CHj 

(CH2) 12 CH 3 

OBz 



HOpCHjO 
HO20CH2O 



OBz 




BzO 



NHCCHCH2) 14 CH3 
OBz 



25 (2S,3R,4E)-2-Hexadecanoylamino-3-benzoyloxy-1-{3,4-di-0-te^^ 

opyranosyloxy)-4-octadecene (0.330 g, 0.266 mmol) was reacted by the general procedure as described in Example 
10 and afforded (2S,3R,4E)-2-hexadecanoyiamino-3-benzoyloxy-1-(3,4^ 
galactopyranosyloxy)-4-octadecene (0.252 g, 84%). 



30 Diacid : 



35 



40 



[a] 2 * :+9.1 e (c=0.38,CH 2 CI 2 ). 
M (KBr) v max (cm' 1 ): 3700-3000 (NH), 2920, 2850 (C-H), 1725, 1645 (C=0). 

1 H NMR 400 MHz (pyridine-d 5 ) 6 (ppm): 0.85 (6H, t, J=6.7 Hz, 2 x -CH 3 ), 1.1-1.4 (46H, m, -(CH 2 ) ir and -(CH 2 ) 12 -), 
1 .6-1 .8 (2H, m, -CH 2 -), 1 .91 (2H, m, =CH-Cl±r). 2.07-2.14 and 2.17-2.25 (2H, 2 sets of m, -NHCOCtfe-). 4.32 (1 H, dd, 
J=10.8 and 4.7 Hz, H-1), 4.40 (1 H, dd, J=9.9 and 2.7 Hz, H-3*), 4.37-4.44 (2H, m, H-1 and H-5 1 ), 4.60 (1H, d, J AB =16.7 
Hz, -OCH 2 CO-), 4.66(1H ( d, J A b=16.7 Hz, -OCH 2 CO-), 4.89 (1H, d, J«17.1 Hz, -OCH 2 CO-), 5.11 (1H, brd, H-4*), 5.11- 
5.19 (1 H, m, H-2), 5.15 (1 H, dd, J=1 1.6 and 6.9 Hz, H-6*), 5.1 8 (1 H, d, J=8.0 Hz, H-1 "), 5.35 (1 H, d, J=17.1 Hz, -OCH 2 CO- 
), 5.50 (1H, dd, J=1 1.6 and 4.6 Hz, H-6 1 ), 5.80 (1 H, dd, J=15.5 and 7.1 Hz, H-4), 5.92 (1H, dt, J=15.5 and 6.5 Hz, H-5), 
6.15 (1 H, br dd, H-3), 6.34 (1 H, dd, J=9.9 and 8.0 Hz, H-2 1 ), 7.35-7.56, 8.18-8.20, 8.24-8.26 and 8.33-8.35 (15H, 4 sets 
of m, 3 x -C 6 H 5 ), 8.49 (1 H, d, J=8.4 Hz, -NH-). 



45 


An^l. Calcd. for C 65 H93NO 15 .0.6H 2 O: 


C, 68.53; 


H, 8.33; 


N.1.23. 




Found: 


C, 68.51; 


H, 8.26; 


N, 1.22. 



Preparation of Sodium Salt of Title Compound : 

The above diacid (0.223 g, 0.198 mmol) was converted to the sodium salt by the general procedure as described 
in Example 10 and gave the sodium salt of the title compound (0.206 g, 89%) as a white powder. 
55 [a]f : +27.8° (c=0.54, CH 2 CI 2 ). 

,R ( fi lm) v max (cm" 1 ): 3700-3000 (NH), 2920, 2850 (C-H), 1720. 1645, 1615 (C=0). 

1 H NMR 400 MHz (DMSO-dg) 5 (ppm): 0.84 (6H, t, J=6.8 Hz, 2 x -CH3), 1.1-1.4 (48H, m, -(CH 2 ) ir and -(CH 2 ) 13 -), 1.80 
and 1.87-1 .94 (4H, 2 sets of m, =CH-Cfcfe- and -NHCOCtfe-), 3.59 (1 H, dd, J=10.1 and 6.2 Hz, H-1), 3.70-3.84 (2H, m, 
H-3' and H-1), 3.72 (1H, d, J A b=14.1 Hz, -OCH 2 CO-), 3.80 (1 H, brd, H-4 1 ), 3.82 (1H, d, J AB =14.1 Hz, -OCH 2 CO-), 3.95 



53 



Cr U t 19 /Of Ml 



(1 H, br dd, H-5*), 4.22 (2H. br s. -OCHaCO-), 4.28-4.35 (1 H, m, H-2). 4.47 (1 H ( dd, J=1 1 .7 and 7.5 Hz, H-6'), 4.53 (1 H, 
dd. J=11.7 and 5.2 Hz, H-6"), 4.65 (1H, d, J=7.7 Hz. H-1*), 5.27 (1H, dd, J=9.6 and 7.7 Hz. H-2"), 5.33-5.41 (2H. m. H- 
4 and H-3), 5.54 (1 H, dt, J=14.1 and 6.7 Hz, H-5), 7.37-7.60, 7.86-7.91 and 7.96-7.98 (16H, 3 sets of m, 3 x -C^ and 
-NH-). * 

5 

Example 13 

(2S.3R.4D-3-Benzwloxy-2-hexadecanov1ami^^ 
pvranosvloxvl-4-octadecene 

10 

A. (2S.3R.4E)-3-Benzoyloxy-2-azidQ-1-(2-Q^enzoyl^.6<li-<>fe^utvlo ^ 
4-octadecene 



15 



20 



t-Bu0 2 CCH 2 O ✓ OCH 2 c °2 t " Bu 
HO. 



,0 .OCHzCO^t-Bu 

HO V I 




t-BuOgCCHgO .OCH 2 Cp2t-Bu 

BzO 



(CH 2 )i2CH 3 




(OH 2 ) 12 CH 3 



OBz 



OBz 
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A solution of (2S,3R,4E)-3-benzoyloxy-2-azido-1-(4^ 

octadecene prepared as described in Example 1-E (0.422 g, 0.51 mmol) in pyridine (12 mL) and methylene chloride 
(12 mL) was treated with benzoyl chloride (80 ^iL, 0.69 mmol) at -15°C. The mixture was stirred for 30 minutes at -15°C 
then methanol (10 mL) was added and the mixture was stirred for another 18 hours at room temperature. The solvents 
were evaporated and the residue was co-evaporated with toluene (2x5 mL) and diluted with ethyl acetate (100 mL). 
This organic phase was washed with 1M aqueous sodium bicarbonate (2 x 100 mL), water (2 x 100 mL) and brine (2 x 
100 mL), dried over anhydrous magnesium sulfate, filtered and concentrated. The residue was purified by silica gel 
column chromatography (60g, 5 to 20% ethyl acetate/hexane) and afforded the title compound (0.420 g, 90%) along 
with (2S,3R,4E)-3-benzo^oxy-2-azido-1-(2,3<li-a^ 
loxy)-4-octadecene (0.028g). 

IR (CH 2 CI 2 ) v max (cm' 1 ): 3600-3300 (OH), 2105 (N 3 ), 1722 (C«0). 

1 H NMR 400 MHz (CDCI 3 ) 6 (ppm): 0.89 (3H, t, J=6.8 Hz.m -CH 3 ), 1.24-1.37 (22H, m, -(CHgJn-), 1.48 and 1 .51 (18H, 
2s. 2 x terf-butyl), 2.04 (2H, m, ^CH-Cfcfe-). 3.48 (1 H, dd, J=10.6 and 8.0 Hz, H-1), 3.63 (1 H, dd, J=9.2 and 5.8 Hz, H- 
6% 3.82-3.86 (2H. m, H-1 and H-6 1 ). 3.9 (1H, dd. J=7.8 and 3.9 Hz, H-2), 3.94 (1H, d. J=3.1 Hz, H-4% 4.02 (1H, d, 
J AB =16.2 Hz, -OCH 2 CO-). 4.06 (1H. d, J AB =16.2 Hz. -OCH 2 CO-). 4.12 (1H, d, J=17.2 Hz, -OCH 2 CO-). 4.14-4.17 (1H, 
m, H-5 1 ), 4.19 (1H, br td, H-3*), 4.42 (1H, d, J=17.2 Hz, -OCH 2 CO-). 4.93 (1H, d, J=9.8 Hz, -OH), 5.20 (1H, d, J=3.7 Hz, 
H-1*), 5.28 (1H, dd, J=10.4 and 3.7 Hz, H-2*). 5.50-5.57 (2H, m, H3 and H-4), 5.89 (1H, dt. J=14.2 and 6.8 Hz, H-5). 
7.40-7.46. 7.51-7.58, 8.00-8.02 and 8.12-8.15 (10H, 4 sets of m, 2 x -C 6 Hs). 



Anal- Calcd. for CscH^^O^: 


C, 64.98; 


H, 7.96; 


N. 4.55. 


Found: 


C, 64.99; 


H, 7.84; 


N, 4.59. 
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B. (2S.3R.4B-3-Benzovloxv-2-hexadecanov1amino^ 



t-Bu0 2 CCH 2 0 .OCf^CC^t-Bu 



BzO \ I 



t-Bu0 2 CCH 2 0 / OCH 2 C0 2 t-Bu 




(CH 2 ) 12 CH 3 



■* n 2 w / 

BzO N 



NHCO{CH2) 14 CH3 

(CH 2 ) 12 CH : 




OBz 



OBz 



(2S,3R ( 4E)-3-Benzoyloxy-2-azido^ 

octadecene (0.57 g, 0.62 mmol) was reacted by the general procedure as described in Example 1-Q except that the 
acylation reaction was performed at 0°C. This gave the title compound (0.571 g, 81%) as a white solid. 
1 H NMR 400 MHz (CDCI 3 ) 6 (ppm): 0.89 (6H, t, J=6.7 Hz, 2 x -CH 3 ), 1.23-1.31 (48H, m, -(CH^n- and -(CH 2 )i 3 -). 1-48 
and 1 .50 (1 8H, 2s, 2 x fert-butyl), 1 .97 (2H, m, ^CH-CH;,-), 2.08 (2H, m, -NHCOCtb*)* 3.65 (1 H, dd, J=9.1 and 6.2 Hz, 
H-1), 3.74 (1H, dd, J=11.0 and 4,6 Hz, H-6*). 3.78 (1H, dd. J=11.0 and 3.6 Hz, H-6*), 3.82 (1H, dd, J=9.1 and 7.7 Hz, 
H-1), 3.92 (1H, d, J=3.0 Hz, H-4*), 3.98 (1H, d, J AB =16-2 Hz, -OCH 2 CO-) ( 4.06 (1H, d, J AB =16.2 Hz, -OCH 2 CO-), 4.10 
(1H, d, J-17.5 Hz, -OCH 2 CO-), 4.13-4.19 (2H, m, H-3* and H-5% 4.41 (1H, d, J=17.2 Hz, -OCH 2 CO-), 4.46 (1H, m, H- 
2), 4.90 (1 H, d, J=9.6 Hz, -OH), 5.14 (1 H, d, J=3.7 Hz, H-V), 5.27 (1 H, dd, J=10.4 and 3.7 Hz, H-2*), 5.47 (1 H, dd, J=15.2 
and 7.5 Hz, H-4), 5.55 (1H, br t, H-3), 5.75 (1H, dt, J*15.2 and 6.9 Hz, H-5), 5.84 (1H, d, J=9.2 Hz, -NH-), 7.37-7.45, 
7.51 -7.57, 7.98-8.00 and 8.07-8.09 (1 OH, 4 sets of m, 2 x -C 6 H 5 ). ; 



Anal. Calcd. for C 66 H 105 NO 14 : 


C, 69.75; 


H, 9.31 ; 


N, 1.23. 


Found: 


C, 68.76; 


H, 9.05; 


N, 1.28. 



Example 14 

{2S.3R.4EV3-Benzovloxv-2-hexadecanovlamino^^ 
lecene 



t-BuOpCH 2 0 OC^COzt-Bu OCH^H 

HO^^^ NHCCXCH2)t4CH3 — HoX^A^ NHCO(CHz)i4CH3 




_ (CH 2 ) 12 CH 3 

OBz 



820 ^^x^W^CH, 
OBz 



(2S,3R,4E)-3-Benzoyl(^-2-hexadecanoylamino-1^ 

pyranosyloxy)-4-octadecene (0.466 g, 0.41 mmol) was reacted by the general procedure as described in Example 2 
and afforded (2S,3R,4E)-3-benzoyloxy-2-hexadecanoylamino-1 -(2-04>enzoyl-4,6-di-Ocarboxymethyl-a-D-galacto- 
pyranosyloxy)-4-octadecene (0.145 g, 34%) as a beige solid. 
IR (Nujol) v max (cm' 1 ): 3300 (OH, NH), 2920, 2850 (C-H), 1718, 1645 (C=0). 

1 H NMR 400 MHz (DMSO-d 6 ) 6 (ppm): 0.85 (6H, t, J=6.7 Hz, 2 x -CH 3 ), 1.16-1.39 (48H, m, -(CH 2 ) ir and -(CH 2 ) 13 -) ( 
1.80-1.99 (4H, m, ^CH-Cbb-and -NHCOCJ^-). 3.45 (1H, dd, J=10.2 and 6.9 Hz, H-1), 3.58 (1H, dd, J=9.9 and 6.7 Hz, 
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H-6 1 ) 3.68 (1 H, dd. J=10.2 and 4.2 Hz. H-1). 3.79 (1H. dd. J=9.9 and 5.6 Hz. H-6"), 3.82 (1 H. brd. H-40. 3.97-4^06 (1 H 
m overlapped by -OCH 2 CO-. H-5}. 4.00 (1 H. d. Jab-16.8 Hz. OCH 2 CO-). 4.03 (1 H. d. J AB =16.8 Hz. ;OC^CO-). 4.18 
(1H dd J=10.4 and 2.6 Hz. H-3'). 456-4.38 (1H. m overlapped by -OCH 2 CO-. H-2). 4.98 (1H. d. J=3.5 Hz H-1 1 ). 5.08 
1 H' dd. J-1 0.4 and 3.5 Hz. H-2% 5.44 (1 H. t J=7.3 Hz. H-3). 5.49 (1 H, dd. J-14.7 and 7.4 Hz. H-4), 5 73 (1H dt, J=1 4.7 
5 and 6.9 Hz. H-5). 7.44-7.48. 7.59-7.64. 7.86-7.88 and 7.93-7.95 (10H. 4 sets of m. 2 x -C 6 H^. 7.82 (1 H. d. J=8.9 Hz. - 
NH-). 

Preparation of Sodium Sa lt of Title Compound 

io This diacid was dissolved in dioxane (9 mL) and the resulting solution was filtered on a filter Millex LCR 0.5 urn and 
treated dropwise with a sodium bicarbonate solution (23 mg. 0.274 mmol) in water (2 mL). The solution became unclear 
and dioxane (-30 mL) was added. This was heated to ~40 9 C, stirred at room temperature for 2 hours and lyophilized 
to afford the sodium salt of the title material (0. 1 25 g, 82%) as a white fluffy solid. 
IR (Nujol) v max (cm" 1 ): 3700-3000 (broad. OH. NH). 2930. 2850 (C-H). 171 0. 1648 (C=0). 

,5 1 H NMR 400 MHz (DMSO-de/CDCW 6 (ppm): 0.85 (6H. t. J-6.8 Hz. 2 x -CH 3 ). 1.16-1.42 (48H. i jo- -(CH 2 )„- and - 
(CHoW). 1.85-1.97 (4H. m. =CH-Ctfc>- and -NHOOCfcfe-). 3.43 (1H. dd. J=10.3 and 6.8 Hz. H-1) 3.50 (1H. dd.J-9.3 
and 6 1 Hz H-6% 3.55-3.68 (5H. m. H-1 . H-6 1 and -OC^CO-). 3.70 (1 H. d. J=3.0 Hz. H-4"). 3.83 (1 H. d. J-16.C » Hz 
OCH 2 CO-)," 3.96 (1H. br t. H-5}. 3.98 (1H. dd. J=10.2 and 3.0 Hz. H-3 1 ). 4.28 (1H. m. H-2). 4^90 (1H. d J=3 6 £z. H- 
« 5 02 (1H. dd. J-1QJ2 and 3.6 Hz. H-2-). 5.44 (1H. t. J=7.5 Hz. H-3). 5.48 (1H. dd. J-1 4.2 and 7.5 Hz H^), 5.72 (1H. 

20 dt. J=14.2 and 7.0 Hz. H-5). 7.42-7.47. 7.57-7.61. 7.87-7.89 and 7.92-7.94 (10H. 4 sets of m. 2 x -C 6 Hs). 7.83 (1 H. d. 
J=8.9 Hz. -NH-). 

Example 15 




25 (2S.3R.4B-2-Hexadecanovlamin 
o pyranosideV4-oc tadecene 



A. (9R 3R 4EV2-Azil 



30 



t-BuCJfeCC^O .OCH2CQ2I-BU t-SuO^CHzO OCHaCQjt-Bu ^ 

PMRT) 

OBZ 




PMBO *„ "° OBz 



(2S 3R 4E)-2-Azido-3-benzoyloxy-1 -(4.6-di-0-ferfbutyloxy<»rt^ 

pyranoside)-4octadecene described in Example 1-D (0.932 g. 0.88 mmol) was reacted by the general procedure as 

described in Example 1 -E and afforded the title material (0.468 g. 65%) as a colorless oil. 

IR (CHoCU) v mM (cm* 1 ): 3570. 3380 (broad. OH). 3040. 2910. 2840 (C-H). 2090 (Nj), 1715 (C=0). 

« 'h NMR 400 MHz (CDC*) 6 (ppm): 0.89 (3H. t. J=6.8 Hz. -CH 3 ). 1 .25-1 .40 (22H Lnr ><CH£y). 148 (18H. s. 2 ^erf- 
butyl). 2.08 (2H. qa. J-6.8 Hz. -CH-Ctfc-). 2.63 (1 H. d. J-1 .9 Hz. -OH-2-). 3.51 1 (1 H td J=9. I Hz ^and 3.3 Hz H-30 3.61 
(1H dd. J=8.4 and 4.8 Hz. H-1). 3.66-3.73 (3H. m. H-6'. H-5' and H-2 1 ). 3.76 (1H. d. J=8.4 Hz. H-1). 3.79 (1H. br d L H- 
4") 3.90 (1H. dd. J=10.5 and 7.1 Hz. H-6). 3.99-4.02 (3H. m. H-2 and -OCH 2 CO-). 4.07 (1H. d. J-17.3 Hz. ^CH 2 CO- 
M.28 (1H. d. J=7.7 Hz. H-1% 4.37 (1H. d. J=17.3 Hz. -OCH 2 CO-). 5.15 (1H. d. J-9.0 Hz. ^H-3) 5^67 (1H dd J=l 5.2 

so and 8.0 Hz. H-4). 5.66 (1 H. dd. J=8.0 and 4.3 Hz. H-3). 5.97 (1 H. dt. J=15.2 and 6.8 Hz. H-5). 7.44-7.48. 7.56-7.60 and 
8.05-8.08 (5H. 3 sets of m. -CgHs). 
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10 



25 



30 



35 



B. (2S.3R.4B-2-Azido-3-benzovloxv-1-(4.6<li-0^ 
side)-4-octadecene 



t-BuC^CCHjO /OC^CC^t-Bu t-BuO^CH^ OCH^t-Bu 

(CH 2 ) 12 CH 3 — ► BzO^^\^Os^As^^^ CH 2>i2 CH 3 



HO * BzO 

OBz OBz 




(2S,3R,4E)-2-Azido-3-benzoyloxy-1-(4,6<ii-0-fert-b^^ (55 
75 mg, 0.067 mmol) was reacted by the general procedure as described in Example 1 -F and afforded the title material (54 
mg, 78%) as a colorless oil. 

IR (CHgCy v max (cm* 1 ): 3040, 2910, 2840 (C-H), 2090 (N 3 ), 1715 (C=0). 

1 H NMR 400 MHz (CDCI3) 6 (ppm): 0.89 (3H, t, J=6.8 Hz, -CH 3 ), 1.22-1.3(4 (22H, m, -(CH 2 ) ir ). 1.40 and 1.49 (18H, 
2s t 2 x tert-butyl), 1.92 (2H, qa, J=6.7 Hz, ^H-Chfe-), 3.63 (1H, dd, J=12.8 and 8.7 Hz, H-1), 3.84 (1H ( dd, J=9.4 and 
20 6.0 Hz, H-6 1 ), 3.92-3.96 (3H ( m, H-1, H-2 and H-5'), 4.05 (2H, br s, -OCH 2 CO-). 4.06 (1H, d, J=16.0 Hz, -OCH 2 CO-), 
4.11 (1H, dd, J=9.4 and 6.2 Hz, H-6*), 4.19 (1H, d, J=2.4 Hz, H-4*), 4.30 (1H, d, J-16.0 Hz, -OCH 2 CO-). 4.72 (1H, d, 
J=7.9 Hz, H-1 - ). 5.39 (1 H, dd, J=10.4 and 2.7 Hz, H-3 1 ), 5.46 (1H, dd. J=15.2 and 8.1 Hz, H-4), 5.53 (1 H, dd, J=8.1 and 
3.4 Hz, H-3), 5.72 (1H, dt, J=15.2 and 6.7 Hz, H-5), 5.81 (1H, dd, J=10.4 and 7.9 Hz, H-2% 7.33-7.57 and 7.95-8.08 
(15H, 2 sets of m, 3 x -C 6 H 5 ). 



C. (2S.3R.4E)-2-Hexadecanoylamino-3-benzovloxvl-1-f4.6<li-0-fert-butyloxv^ 
aalactoDvranoside)-4-octadecene 



t*uO,CCH,0 ,OCH«Wu t^CCH* /OC^t-Bu ^ 





(CH2)i2CH 3 — *~ BzO A^^T^L- Ck^^X^ (CHa) 12CH 3 

BzO * 

OBz 062 



(2S,3R,4E)-2-Azido-3-benzoyioxy-1-(4,6-di-0-tert-b^ 
40 4-octadecene (0.333 g, 0.32 mmol) was reacted by the general procedure as described in Example 1 -G and afforded 
the title material (0.322 g, 81%) as a white solid. 
IR (CH 2 Cl2) v max (cm* 1 ): 3030, 2920, 2850 (C-H), 1725, 1670 (C*0). 

1 H NMR 400 MHz (CDCI3) 6 (ppm): 0.89 (6H, t, J=6.7 Hz, 2 x -CH 3 ), 1.24-1.31 (46H, m, -(CH^- and -(CH 2 ) 12 -), 1.41 
and 1.48 (18H, 2s, 2 x tort-butyl), 1.51-1.67 (2H, m, -CH 2 -), 1.83 (2H, t, J=7.4 Hz, -NHCOCHr), 2.00 (2H, qa, J=6.8 

45 Hz, =CH-CH2-). 3.69 (1 H, dd, J=9.6 and 3.9 Hz, H-1 ). 3.71 (1 H, dd, J=9.6 and 5.8 Hz, H-6 1 ), 3.91 (1 H, br t, H-5"), 3.97 
(2H, br d, -OCH 2 CO-), 4.02 (1H. dd, J=9.6 and 6.8 Hz, H-6 1 ), 4.07 (1H, d, J=16.1 Hz, -OCH 2 CO-), 4.16 (1H, dd, J=9.6 
and 3.6 Hz, H-1), 4.17 (1H, br d, H-4'), 4.30 (1H, d, J=16.1 Hz, -OCH 2 CO-), 4.41 (1H, m, H-2). 4.65 (1H, d, J=7.9 Hz, 
H-1 1 ), 5.41 (1H, dd, J=10.5 and 2.8 Hz, H-3*), 5.47 (1H, dd, J=15.2 and 7.2 Hz, H-4), 5.54 (1H, br t, H-3), 5.76 (1H, dd, 
J=10.5 and 7.9 Hz, H-2 1 ), 5.80 (1H, d, J=8.9 Hz, -NH-), 5.74-5.85 (1H, m overlapped by -NH- and H-2\ H-5). 7.27-7.57, 

so 7.91 -7.93, 7.97-7.99 and 8.03-8.05 (1 5H, 4 sets of m, 3 x -C 6 H^ 
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Example 16 

(2S.3R.4B-2-HexadecanoYlamino-3^e^^ 
4^octadecene 



10 



OBz 




8zO 



NHCO(CH 2 ),4CH 3 

(CH^eCK, 

OBz 



f5 



20 



25 



(2S,3R,4E)-2-HexadecanoyIamiro^ 

opyranosicle)-4-octadecene (0.160 g, 0.13 mmol) was reacted by the general procedure as described in Example 1-H 

and afforded the title material (0.1 14 g, 78%) as a beige solid. 

IR (nujol) v max (cm' 1 ): 3500-2500 (broad, OH, NH, C-H), 1720, 1645 (C=0). 

1 H NMR 400 MHz (pyridine<* 5 ) 6 (ppm): 0.85 (6H. t, J=6.6 Hz, 2 x -CH 3 ), 1 .22-1 .24 (46H, m, -(CH^n- and -(CH^-), 
1.67 and 1.75 (2H, 2 sets of m, -CH 2 -), 1.96 (2H, m, ^CH-CHr), 2.20 (2H, m, -NHCOCHa-), 4.23 (1H, dd, J=9.5 and 
6.0 Hz, H^, 4.33 (1H, dd, J=10.4 and 4.7 Hz, H-1), 4.43 (1H, br t, H-5% 4.49 (2H ( br d, -OCH 2 CO-) ( 4.52 (1H, dd, 
J=10.4 and 3.1 Hz, H-1), 4.62 (1H. dd, J=9.5 and 6.9 Hz, H-60, 4.74 (1H, d, J AB =16.2 Hz, -OCH 2 CO-), 4.79 (1H, d, 
J=2.7 Hz, H-4*), 4.86 (1H, d, J AB =16.2 Hz. -OCH 2 CO-), 5.12 (1H, m, H-2), 5.29 (1H, d, J=7.9 Hz, H-1% 5.83 (1H, dd, 
J=15.5 and 7.1 Hz, H-4), 5.95 (1H, dt J=15.5 and 6.5 Hz, H-5), 6.05 (1H, dd, J«10.4 and 2.7 Hz, H-3 1 ), 6.17 (1H, br t, 
H-3), 6.47 (1H, dd, J=10.4 and 7.9 Hz, H-2 1 ), 7.19-7.51, 8.14-8.16 and 8.21-8.24 (15H, 3 sets of m, 3 x -C 6 H 5 ), 8.50 
(1H, d, J=8.5 Hz. -NH-). 



30 



Anal. Calcd. for CesHgaNO^: 


C, 69.18; 


H, 8.31; 


N, 1.24. 


Found: 


C, 68.95: 


H, 8.22; 


N, 1.32. 
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Example 17 

(2S.3R.4B-3-Benzovloxv-2-hexadecanovlam^ 
40 pyranosylox y)-4-octadecene 



A. (2S.3R.4EV3-Benzovloxv-2-azido-1-(3-Q^enzovi^ 
4-octadecene 



45 




55 A solution of (2S,3R.4E)-2-azido-3-benzoylaxy-1-(4,6^ 

octadecene described in Example 15-A (1.34 g, 1.63 mmol) in a mixture of pyridine/methylene chloride (1:1. 70 mL) 
was treated with benzoyl chloride (21 0\iL. 1.81 mmol) at -78°C. The mixture was stirred at -78°C fori hour, then methanol 
(10 mL) was added and the resulting mixture was stirred at 22°C for 20 more hours. The solvents were evaporated and 
the residue was dissolved in ethyl acetate (200 mL). This solution was washed with water (4 x 75 mL), saturated aqueous 
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sodium bicarbonate (2 x 100 mL) and brine (2 x 100 mL), dired over anhydrous magnesium sulfate, filtered and con- 
centrated. The residue was purified by silica gel chromatography (150 g, 5 to 50 % ethyl acetate/hexane) and gave the 
title compound (0.275 g, 20%), along with the starting material (0.839 g, 63%), the 2-benzoate (0.124 g, 8%) and the 
bis-benzoate (0.030 g, 2%). 

IR (CH 2 CI 2 ) v max (cm 0 ): 3600 (OH), 3055. 2930, 2850 (C-H), 2120 (N 3 ), 1745 and 1720 (C=0). 
1 H NMR 400 MHz (CDCI3) 6 (ppm): 0.89 (3H, t, J=6.8 Hz, -CH 3 ), 1.25-1.31 (20H, m, -(CH 2 ) ir ), 1.40 and 1.48 (18H, 
2s, 2 x fert-butyl), 2.09 (2H, qa, J=6.8 Hz, =CH-CH 2 -), 2.54 (1H, d, J=3.2 Hz, OH), 3.67 (1H, m, H-1), 3.76 (1H, dd, 
J=9.4 and 6.0 Hz t H-6*), 3.85 (1H, br t, J=6.2 Hz, H-S'), 3.97-4.03 (5H, m, -OCH 2 CO-, H-6\ H-1 and H-2), 4.06 (1H, d, 
J=2.8 Hz, H-4 1 ), 4.11 (1H, d, J AB =16.1 Hz, -OCH 2 CO-) ( 4.12-4.17 (1H, m, H-2*), 4.23 (1H, d, J AB =16.1 Hz, -OCH 2 CO- 
), 4.43 (1H, d, J=7.6 Hz, H-1 1 ), 5.18 (1H, dd, J=10.2 and 2.9 Hz, H-3"), 5.59 (1H, dd, J=15,2 and 8.0 Hz, H-4), 5.68 (1H, 
dd, J=8.0 and 3.8 Hz, H-3), 5.97 (1H, dt, J=15.2 and 6.8 Hz, H-5), 7.45-7.50, 7.57-7.63 and 8.06-8.13 (10H, 3 sets of 
m, 2 x -C 6 H 5 ). 

B. (2S.3R.4E)-3-BenzoYloxy-2-hexadecano 
toovranosvloxy)-4-octadecene 



t-BuOjCC^O -OCHbCCfet-Su 



BzO 




t-8u0 2 CCHjO ^OCHjCQzt-au 
(CH2) 12 CH 3 BzO. 



OBz 




NHCO(CH2)i4CH3 

(CHj) ta CH3 

OBz 



(2S,3R,4E)-3-BenzoyIoxy-2-azido-1-(3-Ctoenzoyl-4,6-di-^^ 

octadecene (0.444 g, 0.48 mmol) was reacted by the general procedure as described in Example 1 -G and gave the title 
compound (0.486 g, 89%) as a white solid. 

IR (CH 2 CI 2 ) v max (cm" 1 ): 3600-3300 (OH, NH), 3055, 2925, 2855 (C-H), 1745, 1720 and 1668 (C=0). 
1 H NMR 400 MHz (CDC! 3 ) 5 (ppm): 0.89 (6H, t. J=6.8 Hz, 2 x -CH 3 ), 1.17-1.36 (44H, m, -(CH 2 ) 10 - and -(CH^-), 1.39 
and 1.48 (18H, 2s, 2 x tert-butyl), 1.55-1.65 (4H, m, 2 x -CH 2 -), 2.05 (2H, m, =CH-CH2-), 2.19 (2H, m, -NHCOCtfe-). 
3.50 (1 H, br s,-OH), 3.75 (1 H, dd, J=9.3 and 6.0 Hz, H-G), 3.84 (1 H, br t, H-5'), 3.86 (1 H, dd, J=1 1 .3 and 3.6 Hz, H-1), 
3.98 (1H, dd, J=9.3 and 6.2 Hz, H^, 4.00 (2H, s, -OCH 2 CO-), 4.05-4.11 (3H, m, H-4\ H-2' and H-1), 4.10 (1H, d, 
J AB =16.0 Hz, -OCH 2 CO-), 4.21 (1H, d, J AB =16.0 Hz, -OCH 2 CO-), 4.42 (1H, d, J=7.6 Hz, H-1*), 4.53 (1H, m, H-2), 5.16 
(1H, dd, J=10.2 and 2.8 Hz, H-3*), 5.50 (1H. dd, J=15.2 and 7.2 Hz, H-4), 5.57 (1H, brt, H-3), 5.88 (1H, dt, J=15.2 and 
6.9 Hz, H-5), 6.09 (1 H, d, J=9.3 Hz, -NH-), 7.45-7.50, 7.57-7.63, 8.04-8.10 and 8.10-8.12 (10H, 4 sets of m. 2 x -C 6 H^ 

Example 18 

(2S.3R.4E)-3-BenzovloxY-2-hexadecanoYlamino-1-[3^ 
octadecene 



t-BuOjCCHUO y OCH 2 C0 2 t-Bu HOjCCHgO / OCH 2 C Q2 H 

L\^0 NHCCXCHaJ^CHa NHCOtCH,),^ 

BzO^^-^^O^^X^^^HaJ^CHa — *~ BzOJL*^-^^ G^^X/ 55 ^ (CHg^CHa 
HO Y HO I 

OBz OBz 



(2S,3R,4E)-3-Benzcyloxy-2-hexadecanoylamino-1-(3-0-^ 

pyranosyloxy)-4-octadecene (0.274 g, 0.242 mmol) was reacted by the general procedure as described in Examples 2 
and 14. This afforded the sodium salt of the title compound (0.144 g, 56%) as a white fluffy solid. 
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Diflgid: 

IR (Nujol) v max (cm 1 ): 3650-2600 (broad, OH, NH, C-H), 1720 and 1640 (C=0). 

1 H NMR 400 MHz (DMSO-d 6 ) 6 (ppm): 0.84 (6H, t, J=6.7 Hz, 2 x -CH 3 ), 1.14-1.5 (48H, m ( -(CH^n- and -{CH^y), 
s 2.00 (2H, m, =CH-CH2-), 2.08 (2H, m, -NHCOCHg-), 3.50-3.62 (2H, m, H-1 and H-6 1 ). 3.71-3.78 (2H, m, H-2* and H-6 1 ). 
3.83 (1H, t J=6.2 Hz, H-5 1 ), 3.87-3.91 (2H, m, H-1 and H-4% 3.97 (1 H, d, J AB =16.8 Hz, -OCH 2 CO-), 4.00 (1 H, d, J AB =1 6.8 
Hz, -OCH 2 CO-). 4.08 (1H, d, J A b=16.4 Hz, -OCH 2 CO-), 4.13 (1H, d, J AB =16.4 Hz, -OCH 2 CO-), 4.37 (1H, d, J=7.4 Hz, 
H-1*), 4.37 (1H, m, H-2). 5.03 (1H ( dd, J=10.1 and 2.8 Hz, H-3'). 5.44-5.55 (3H. m ( -OH, H-4 and H-3), 5.80 (1H, dt, 
J=14.4 and 6.8 Hz, H-5), 7.48-7.56, 7.62-7.69, 7.95-7.96 and 8.01 -8.03 (10H, 4 sets of m, 2 x -C 6 H 5 ), 7.78 (1H, d, J=9.0 
10 Hz, -NH-), 1 2.54 (1 H, br S.-OH). 

Sodium salt : 

IR (Nujol) v max (cm* 1 ): 3700-3100 (broad. OH, NH), 2930, 2850 (C-H), 1718 and 1650-1600 (0=0). 
15 1 H NMR 400 MHz (DMSO<i 6 ) 6 (ppm): 0.74 (6H, t, J=6.6 Hz, -CH 3 ), 0.80-1.4 (48H, m, -(CH^- and -(CHg)^-), 1.88 
(2H, m, =CH-C1±>-), 1-97 (2H, m, -NHCOCfcfe-), 3.2-3.66 (7H, m, H-1, H-2\ H-5', H-6 1 and -OCH 2 CO-), 3.73 (2H, br d, 
-OCH 2 CO-). 3.79 (1H, dd, J=9.6 and 5.8 Hz, H-1), 3.88 (1H, br s, H-40, 4.26 (1H, d, J=7.3 Hz, H-1 1 ), 4.26 (1H. m 
overlapped by H-1\ H-2), 4.89 (1H, br d, J=11.6 Hz, H-3*) t 5.36-5.45 (3H, m, H-4, H-3 and -OH), 5.69 (1H, dt, J=14.0 
and 6.9 Hz, H-5), 7.39-7.46, 7.51-7.59 and 7.84-8.87 (10H, 3 sets of m, 2 x -C 6 H 5 ), 7.74 (1 H, d, J=8.8 Hz, -NH-). 

20 

Example 19 

(2S.3R.4E)-3-Benzovloxy-2-hexadecanoyiamino- 1-(2.3-di-Q-benzovl-4.6-di-a^ 
oaladoDvranosvloxv)-4-octadecene 

25 



30 



35 



40 



45 



50 



HOjCCHzO OOfeCOjH 
Bzo\^^A 

Bzo \ 



MeOzCCHzO 



OCh^CO^Me 



NHCOtCH^CHa 

(CH 2 )i2^3 



BzO 




Bzo ; 



NHCO(C42)i4CH3 




OBz 



OBz 



A solution of (2S,3R,4E)-3-benzoyloxy-2-hexadecanoylamino-1-(2 ( 3-di-0-^^ 

opyranosyloxy)-4-octadecene described in Example 2 (0.452 g, 0.4 mmol) in toluene (20 mL, dried over molecular sieves) 
and methanol (4 mL) was treated with (trimethylsilyi)diazomethane (2.0 M in hexanes, 0.52 mL, 1.04 mmol) at 22°C. 
This mixture was stirred for 1 hour at 22°C and then concentrated under vacuum. The residue was purified by silica gel 
column chromatography (0% to 25% ethyl acetate/toluene) and afforded the title compound (0.410 g, 89%) as a white 
amorphous solid, 
[a] % : +57.5° (c=1 .0, CHCI3). 

IR (film) v max (cm* 1 ): 3300 (NH), 2920, 2850 (C-H). 1755, 1720 and 1650 (0=O). 

1 H NMR 400 MHz (CDCI3) 6 (ppm): 0.89 (6H, t, J=6.8 Hz, 2 x -CH3), 1.22-1.31 (46H, m, -(CH^- and -(CHg)^-), 1.56- 
1 .60 (2H, m, -CH 2 -). 1 .97 (2H, qa, J=6.7 Hz, -CH-CLfe-), 2.14 (2H, m, -NHCOCfcb"). 3.66 and 3.75 (6H, 2 s, 2 x -OCH 3 ). 
3.82 (1H f dd, J=9.6 and 6.9 Hz, H-6*), 3.83 (2H, br d, H-1), 4.01 (1H, dd, J=9.6and 5.7 Hz, H-6*), 4.12 (1H, d, J AB =16.5 
Hz, -OCH 2 CO-), 4.17 (1H, d, J AB =16.5 Hz, -OCH 2 CO-). 4.21 (1H, d, J=16.3 Hz, -OCH 2 CO-), 4.24 (1H, br s. H-4 1 ), 4.34 
(1H, br t, H-50, 4.41 (1H, d, J=16.3 Hz, -OCH 2 CO-). 4.47 (1H, m, H-2), 5.24 (1H, br s, H-1 1 ), 5.49 (1H, dd, J=15.1 and 
7.6 Hz, H-4), 5.56 (1 H, t, J=7.5 Hz. H-3), 5.74 (1 H, dt, J=15.1 and 6.7 Hz, H-5), 5.74 (2H, br d, H-2* and H-3*), 6.00 (1 H, 
d, J=9.3 Hz, -NH-), 7.29-7.49, 7.52-7.56 and 7.91-8.00 (15H, 3 sets of m, 3 x -C 6 H 5 ). 



Anal. Calcd. for C67H97NO15: 


C, 69.58; 


H, 8.45; 


N, 1.21. 


Found: 


C, 69.58; 


H, 8.37; 


N, 1 .35. 
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Example 20 

fg&3R.4EV3-Benzwlaxv-2-hexad^^ oxv- 
rjirhnnvlmethv l]-a-D-QalactopvranosvloxvM-octad9cene 



10 



HpgCCHjO .OCHzCQzH 
BzO i 



t-BuOCOCH z 0 2 CCH 2 0 OC^CC^C^OCOt-Bu 



15 



NHCO(CH2) 14 CH 3 

(CH^tgCHi 

OBz 




BzO^^^X 

BzO , 



NHCO(CH2) 14 CH3 

(CH 2 )i2CH3 

OBz 




A stirred solution of (2S,3R,4E)-3^enzoyloxy-2-hexadec^oylamino-1^ 

galactopyranosyloxy)-4-octadecene described in Example 2 (1.0 g, 0.92 mmol) in dioxane (20 mL) was treated with 
20 water (20 mL) and then with an aqueous solution of cesium carbonate (0.60 g, 1.84 mmol in 10 mL of water) until the 
pH reached -8.5. The solution was iyophilized to give a white solid (- 1 .4 g) which was used for the next reaction. A part 
of this salt (0.95 g, 0.682 mmol) was dissolved in toluene (40 mL) and the resulting solution was evaporated under vac- 
uum. This was repeated two times. Dimethylformamide (40 mL, dry) was added to this solid followed by chloromethyl 
pivalate (393 jiL, 2.73 mmol) and sodium iodide (- 1 0 mg). The mixture was stirred for 24 hours at 22°C then chlorome- 
25 thyl pivalate (200 jiL, 1 .39 mmol) was added again. The mixture was stirred for another 24 hours, concentrated under 
vacuum, diluted with ehtyl acetate (-100 mL) and washed with cold water (100 mL), diluted brine (-100 mL) and brine 
(-1 00 mL). It was then dried over anhydrous magnesium sulfate, filtered and concentrated. The residue was purified by 
silica gel column chromatography (4.4 x 15 cm, 0 to 20% ethyl acetate/toluene) and afforded the title compound (0.738 
g, 80%). 

30 [a] 2 * :+47.1°(c=1.0 ( CHCI 3 ). 

IR (film) v max (cm* 1 ): 3300 (NH), 2920, 2850 (C-H), 1755, 1722 and 1650 (C=0). 

1 H NMR 400 MHz (CDCI3) 8 (ppm): 0.89 (6H, t, J=6.8 Hz, 2 x -CH 3 ), 1.18 and 1.23 (18H, 2s, 2 x fe/t-butyl), 1.26-1.31 
(46H, m, -(CH 2 ) ir and -(CH 2 ) 12 -). 1.56-1.59 (2H, m, -CH 2 -), 1.97 (2H, qa, J=6.8 Hz, ^CH-Cfcfe-), 2.14 (2H, m, - 
NHCOCU2-). 3.78-3.87 (3H, m, H-1 and H-6 1 ), 4.03 (1H, dd, J=9.5 and 5.9 Hz, H-6 1 ), 4.17 (1H, d, J A b=17.0 Hz » " 
35 OCH2CO-), 4.21 (1H, d, J AB =17.0 Hz, -OCH 2 CO-), 4.23 (1H, d, J=1.3 Hz, H-4*). 4.24 (1H. d, J=16.9 Hz, -OCH 2 CO-), 
4.32 (1H, br t, H-5 1 ), 4.46 (1H, d, J=16.9 Hz, -OCH 2 CO-), 4.48 (1H, m, H-2), 5.24 (1H, d. J=3.0 Hz, H-1% 5.49 (1H, dd, 
J=14.9 and 7.6 Hz, H-4), 5.56 (1H, br t, H-3). 5.70-5.77 (5H, m, H-5 and 2 x -OCH 2 0-), 5.80 and 5.81 (2H, 2d ( J A b=&6 
Hz, H-2' and H-3'), 5.93 (1H, d, J=9.3 Hz, -NH-), 7.30-7.49, 7.52-7.57 and 7.92-7.99 (15H, 3 sets of m, 3 x -C 6 Hs). 

40 



Anal. Calcd. for Cyy^^NO^: 


C, 68.17; 


H, 8.40; 


N, 1.03. 


Found: 


C, 68.16; 


H. 8.27; 


N, 1.11. 



45 



50 



55 
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Example 21 

f2S.3R.4EV3 -Benzodoxv- 2^^ 
onytmethyl1-a-D-ffalactopyranQsyloxy)-4-octadecene 



HQgCCHzO / OCH 2 C Q2 H 



BzO 



BzO \ 



t-BuOpCH 2 P2CChtO ,OCH 2 CCiCH2CP2t-Bu 



NHCGKCH2) 14 CK, 

(CH2)t2CH3 



BzO 




BzO .> 



NHCO(CH 2 ) M CH3 

(CH2)i2CH 3 




OBz 



OBz 



(2S,3R,4E)-3-Benzoyloxy-2-hexadecanoylamino-1-(2,3-di-(>benz^ 

!oxy)-4-octadecene described in Example 2 (0.32 g, 0.287 mmol) was reacted as described in Example 20 except that 
terf-butyi bromoacetate was used instead of chloromethyl pivalate. The reaction time was 4 hours. The title material was 
obtained (0.357 g, 92%) as a white amorphous solid. 



[a] I 2 : +48.6° (c=1 .0, CHCI 3 ). 
IR (film) v max (cm' 1 ): 3350 (NH), 2920,2850 (C-H), 1750, 1725 and 1655 (C=0). 

1 H NMR 400 MHz (CDCI 3 ) 6 (ppm): 0.88 (6H, t, J=6.7 Hz, 2 x-CH 3 ), 1.21-1.25 (46H, m, -(CH 2 ) ir and -(CH^-), 1-44 
and 1 .47 (18H, 2s, 2 x fe/t-butyl), 1 .51-1 .63 (2H, m, -CH 2 -), 1 .95 (2H, qa, J«6.8 Hz, ^H-Cfcfe-), 2.12 (2H, m, -NHCOChkr 
), 3.70-3.85 (2H, m, H-1), 3.83 (1H, dd, J=9.6 and 6.6 Hz, H-6 1 ), 4.04 (1H, dd, J=9.6 and 6.0 Hz, H-6*), 4.24 (2H. s, - 
OCH 2 CO-), 4.26 (1H, br s, H-4% 4.30 (1H, d, J=16.5 Hz, -OCH 2 CO-), 4.33 (1H, brt, H-5 1 ), 4.48 (1H, m overlapped by 
-OCH 2 CO- ( H-2). 4.48 (2H, s. -OCH 2 CO-) 4.51 (1H. d. J=16.5 Hz, -OCH 2 CO-), 4.56 (2H, s, -OCH 2 CO-), 5.23 (1H, d, 
J=3.3 Hz, H-1*), 5.47 (1H, dd, J=15.1 and 7.6 Hz, H-4), 5.53 (1H, t, J=7.6 Hz, H-3), 5.68-5.77 (1H, m overlapped by H- 
2* and H-3', H-5). 5.72 (1H, dd, J AB =10.9 and J AX =3.3 Hz, H-2 1 ), 5.75 (1H, dd, J AB =10.9 and J B x=2.4 Hz, H-3"), 5.99 
(1H, d, J=9.3 Hz, -NH-), 7.28-7.54, 7.89-7.99 (15H, 2 sets of m, 3 x -C B H$. 



Anal, Calcd. for OjjH^HO^: 


C, 68.17; 


K 8.40; 


N, 1.03. 


Found: 


C, 68.19; 


H, 8.31; 


N, 1.12. 



Example 22 

(2S.3R.4E)-1-(2.3-di-Q-Benzoyl-4.6<li-<>etlwloxvra 
canoylamino-4-octadecene 

A. Ethvl 4.6-di-Ocarboxymethyl-2.3-di -Q-para-methoxybenzyl-1 -thio-p-D-oalactopvranoside 



HO ^OH H0 2 CCH20 ^OC^COzH 

PMBOv)^^ $Et PMBO V^»L^ SEt 

PMBO PMBO 



A suspension of sodium hydride (7.5 g, 0.25 mol, 80% dispersion in mineral oil) in dry N,N-dimethylformamide (75 ml) 
treated dropwise with a solution of ethyl 2,3-di-Opara-methoxybenzyl-1 -thio-p-D-galactopyranoside described in Exam- 
ple 1-B (5.05 g, 10.87 mmol) in N,N-dimethylformamide (75 ml). After 45 min, the resulting mixture was cooled to 0-5°C 
and treated with bromoacetic acid (7.5 g, 54.0 mmol) and the mixture was slowly warmed up to 25°C and stirred for 18 
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h. After careful addition of water (100 ml), the pH of the solution was adjusted to 3 with 2N HCI. The aqueous solution 
was then extracted with CH 2 CI 2 and the combined organic extracts washed with brine and dried (MgS0 4 ). Evaporation 
of the solvent under vacuum gave an oil which was filtered on a silica gel pad (5 x 1 1 cm) using a mixture of chloroform 
and methanol (95:5). The oil obtained (4.77 g, 75%) was used as such for the next step. 

5 IR (NaCI) v max (cm" 1 ): 1755, 1730 (C=0 of carboxylate). 

1 H NMR 400 MHz (DMSO^e) 6 (ppm): 1 .21 (3H, t, J=7.4 -CH 3 ), 2.64 (2H, m, -SCH 2 -) ( 3.52 (1H, m, H-6), 3.6 (2, m, H- 
2 and H-3 overlapping), 3.69 (1H, br t, H-5), 3.73 and 3.74 (2 x 3H, 2s, -OChy, 3.76 (1H, dd, J=5.0 and J=10.1 Hz, H- 
6), 3.95 (1H, br d, H-4), 4.03 (2H, ABq, J AB = 16.7 Hz, Av*10.2 Hz, -OCH 2 CO-). 4.26 (3H, s, -OCH 2 CO-), 4.45 (1H, d. 
J=9.48 Hz, H-1), 4.59 (2H, s, -OCH 2 Ar), 4.60 (2H, ABq, J AB =1 1 .3 Hz, Av*49.9 Hz, -OCH 2 Ar), 6.85-6.9, 7.2-7.3 (2 x 4H, 

10 2m, aromatic H). 

B. Ethyl 4.6<li-0-ethvloxYC^rbonvlmethvl-2.3^i-C^pa ra-metha)(vbenzvl-1 -thio-B-D-aalactopyranoside 



A mixture of dry aceton'rtrile (50 ml) and N,N-dimethyIformamide (3.9 ml, 50.3 mmol) was cooled to -20°C and then 
25 treated dropwise with oxalyl chloride (1 .83 mi, 20.9 mmol). The resulting mixture with a white precipitate was stirred at 
-20°C for 20 min and then treated with a solution of ethyl 4,6-di-0^rboxymethy!-2,3<li-OiDara-methoxybenzyl-1-thio- 
p-D-galactopyranoside (2.43 g, 4.19 mmol) in aceton'rtrile (30 ml). After 20 min at -20°C a mixture of pyridine (6.7 ml) 
and ethanol (5 ml) was added and the clear solution was warmed up to 20°C and stirred for 30 min. The reaction mixture 
was quenched by the addition of water (20 ml) and ethyl acetate (200 ml). The aqueous phase was extracted a second 
30 time with ethyl acetate (200 ml) and the combined organic extracts were washed with brine and dried (MgS0 4 ). Evap- 
oration of the solvent under reduced pressure and chromatography of the residue on silica gel (3.5 x 12 cm, elution 
toIuene-AcOEt 9:1) gave 1.82 g (68%) of the title material as a clear oil. 
[a]f :-5.0°{c=1.0,CHCI 3 ). 

IR (NaCI. film) v max (cm _1 ): 1750 and 1730 (sh) (C=0 of ester). 

35 1 H NMR 400 MHz (CDCI 3 ) 5 (ppm): 1.25-1.35 (9H, m, 3 x -CH 3 ), 2.75 (2H, -SCH 2 -), 3.52 (1H, dd, J=9.25 and 2.5 Hz, 
H-3), 3.62 (1 H, br t, J=6 Hz, H-5), 3.76 (1 H, dd, J=9.9 and J=6. 1 Hz, H-6), 3.8-3.85 (1 H t overlapping with -OCH 3 , H-2), 
3.81 and 3.82 (2 x 3H, 2s, -OCH 3 ), 3.89 (1H, br d, J«2.2 Hz, H-5), 4.00 (1H, dd, J=9.9 and J=5.8 Hz, H-6). 4.16 (2H, 
ABq overlapping with -OCHaCHa, -OCHsCO-), 4.17 (2H, q, J=7.1 1 Hz, -OChfeCHa), 4.22 (2H, q, J=7.14, Hz, -OCtizCH^ 
4.41 (1 H, d, J=9.63 Hz, H-1), 4.42 (2H, ABq, J AB =16.6 Hz, Av25.8 Hz. -OCH 2 CO-), 4.66 (2H, ABq, J AB =1 1 .3 Hz, Av*18.2 

40 Hz, -CH 2 Ar), 4.75 (2H, ABq, J AB =9.8 Hz, Avt48 Hz, -CH 2 Ar). 6.8-6.90 and 7.24-7.34 (2 x 4H, 2m, aromatic H). 



15 



20 




PMBO 



PMBO 



AnaLCalcd. for Cs^OnS: C 60.36; H6.97; S5.04. 



45 



Found: C 60.28; H6.80; S5.19. 
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C. (2S.3R.4E)-2-Azido-3-benzovloxv-1-(4.6<li-ae^ 

pyranosyloxy)-4-octadecene and (2S .3R.4E)-2-azido-3-benzayloxy-1 -(4.6^i-0-ethyloxvcail3onylmethvl-2.3-di-0-para- 
methoxy-ben zyl>p-D-gaiactQpyranQsyloxv)-4-QCtadecene 



10 



15 



EtOsChfeCO ^OCHgCOjEt 



PMBO 



ElOgCHgCO 
PMBO 



OCH 2 C02Et 



PMBO 



j ^ 

PMBOH 



N 3 




(CH 2 )i20H 3 



OBz 



20 



Ethyl 4,6-diO-ethyloxycartx>nylmethyl-2 ( 3-di-Oi>ara^ (1 .80 g, 2.83 mmol) 

and (2S,3R,4E)-2-azido-3-benzoyloxy-4-octadecen-1-ol (1.06 g, 2.47 mmol) were coupled as described in Example 1- 
D to give 2.27 g (91%) of a 1 :1 mixture of a and p anomers. Chromatography on silica gel (0-20% toluene/ethyl acetate) 
gave the pure anomers as oils. 



g-anomer: 

[a]* 2 :+3°(c=1.0, CHCI 3 ). 

25 IR (NaCI, film) v max (cm" 1 ): 2001 (N 3 ) ( 1752 and 1 722 (C=0 of ester). 

1 H NMR 400 MHz (CDCy 6 (ppm): 0.89 (3H. t. J=6.8 Hz, -CH 3 ), 1 .2-1 .4 (28H. m. -(CH^ r and 2 x CH3), 2.07 (2H, m, 
=CH-CH2-). 3.53 (1H ( dd, J=10.8 and J=7.8 Hz, H-1), 3.69 (1H. dd. J=9.7 and J=6.6 Hz, H~G) t 3.78 and 3.82 (2 x 3H. 
2s, -OCH3), 3.86 (1H, br s, H-4), 3.89 (1H, dd, J=10.8 and J=2,55 Hz, H-1), 3.94 (1H, dd, J=9.7 and J=5.4 Hz, H^, 
3.95-4.05 (4H, m, H-2, H-2\ H-3' and H-5'), 4.09 (2H, ABq, J AB =12.7 Hz, A\^18.5 Hz, -OCH 2 CO-). 4.15 (2H, q t J=7.01 

30 Hz, -OCH2CH3). 4.18 (2H, q, J=7.11, -OCH2CH3), 4.40 (2H, s, -OCH 2 CO)-, 4.65 (2H, ABq, J AB =11.5 Hz, Ai*=41.3 Hz, 
-OCH 2 Ar), 4.67 (2H, ABq, J AB =1 1.2 Hz. Ak=53.3 Hz, -OCH 2 Ar), 4.81 (1 H, d, J=3.56 Hz, H-1*), 5.57 (1 H. dd, J=14.8and 
J=7.8 Hz, H-4), 5.63 (1 H, dd, J=7.8 and J=4.2 Hz, H-3), 5.92 (1 H, dt, J=14.8 and J=6.7 Hz, H-5), 6.8-6.9 and 7.23-7.33 
(2 x 2H, 2m, CH of p-methoxybenzyl), 7.44-7.48, 7.56-7.60 and 8.05-8.08 (2H, 1 H and 2H, 3m, CH of benzoate). 

35 



40 



Anal. Calcd. for C^HyyO^: 


C 65.78; 


H7.73; 


N4.18. 


Found: 


C 65.86; 


H7.84; 


N4.17. 



6-anomer : 

45 [a]* 2 :-22.5°(c=1.0,CHCI 3 ). 

IR (NaCI, film) v max (cm* 1 ): 2100 (N3), 1750 and 1722 (0=O of ester). 

1 H NMR 400 MHz (CDCI 3 ) 6 (ppm): 0.89 (3H, t, J=7.0 Hz, -CH 3 ), 1.2-1.35 (28H, m. -(CHj^r and 2 x -CH 3 ), 2.04 (2H, 
m, =CH-Ctl 2 -), 3.48 (1H, dd, J=9.8 and J=2.5 Hz, H-3'), 3.58 (1H, dd. J=9.8 and J =5.6 Hz, H-1), 3.60 (1 H, br t. J=6 Hz, 
H-SO, 3.74 (1H, dd, J=9.9 and J=6.1 Hz, H-6'), 3.79 and 3.82 (2 x 3H, 2s, -OCH 3 ), 3.75-3.85 (1H, overlapping with - 

so OCH3, H-2 or H-1), 3.86 (1H, br d, H-4*), 3.96 (1H, dd, J=9.8 and J=7.7 Hz, H-2 1 ). 4.03 (1 H, dd, J=9.8 and J=5.9 Hz, H- 
6*), 3.95-4.05 (1H, overlapping with H-6\ H-1 or H-2), 4.14 (2H, s, -OCH 2 CO-). 4.17 (2H, q, J=7.17 Hz, -OChfeCHa), 
4.21 (2H. q, J=7.19 Hz, -OCtfeCHa). 4.35 (1H, d, J=7.7 Hz, H-1 1 ). 4.42 (2H, ABq, J AB =16.7 Hz and Av*=26.6 Hz, - 
OCH 2 CO-), 4.65 (2H, ABq, J AB =1 1 .3 Hz, Av*=27.0 Hz. -CH 2 Ar), 4.78 (2H, ABq, J AB =1 0.5 Hz, Av*=61 .4 Hz ( -CH 2 Ar), 5.57 
(1H, dd, J=15.4 and 7.9 Hz, H-4), 5.70 (1H, dd. J=7.9 and J=3.67 Hz, H-3), 5.91 (1H, dt, J=15.4 and J=6.5 Hz, H-5), 

55 6.85-6.88, 7.23-7.33 (2 x 2H, 2m, CH of p-methoxybenzyl), 7.44-7.48, 7.56-7.60 and 8.7-8.9 (2H, 1 H and 2H, 3m, CH 
of benzoate). 
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Anal. Calcd. for C55H 77 N 3 0 14 : 


C 65.78; 


H 7.73; 


N4.18. 


Found: 


C 65.71; 


H 7.69; 


N 4.23. 



w D. (2S.3R.4E)-2-Azido-3^enzoyla)^ 



15 



20 



Et0 2 ChfeCO ^OCH 2 C0 2 Et 
PMBO" 



PMBO 




Et0 2 C4>CO ^OCH 2 C02Et 




(CH 2 )i 2 CH 3 




(CH^^CHa 



OBz 



OBz 



(2S i 3R,4E)-2-Azido-34>enzoyIoxy-1-(4 i 6KJi-0-ethyloxycaitonylmethyl-2 i 3KJi-^ 
25 pyranosyloxy)-4-octadecene (0.705 g, 0.70 mmol) was treated as described in Example 1-E to give 0.418 g (78%) of 

the title material as an oil: 
[a]* 2 :+33°(c=1.0,CHCI 3 ). 

IR (NaCI, film) v max (cm' 1 ): 2100 (N^, 1750 and 1725 (C=0 of ester). 

1 H NMR 400 MHz (CDCI 3 ) 6 (ppm): 0.89 (3H, t, J=6.8 Hz, -CH 3 ), 1.2-1.4 (28H, m, -(CH 2 ) ir and 2 x -CH 3 ), 2.08 (2H ( 
30 m, -CH-Cfcfe-), 2.30 (1H, d, J=7.08 Hz, -OH, exchanged D 2 0), 3.57 (1H, dd, J=10.3 and J=6.96 Hz, H-1), 3.62 (1H, dd, 
J=9.34 and J=5.95 Hz, H^, 3.80 (1 H, m, +D 2 0 dd, J=1 0.2 and J=2.9 Hz, H-3 1 ), 3.82-3.95 (5H, m, H-1 , H-2, H-2\ H-4' 
and H-6 1 ), 4.08 (1H, br t, H-5), 4.13 (2H, ABq, J AB =16.4 Hz, A*=31.7 Hz, -OCH 2 CO), 4.18-4.25 (4H, m, 2 x -OCfcfeCHa), 
4.29 (1 H, d, J=7.74 Hz, -OH exchanged D 2 0), 4.38 (2H ( ABq, J AB =17.3 Hz, Avs=87.7 Hz t -OCH 2 CO-), 4.92 (1 H, d, J=3.64 
Hz, H-1'), 5.59 (1H, dd, J=15.1 and J=8.0 Hz, H-4), 5.66 (1H, dd, J=8.0 and J=4.76 Hz, H-3), 5.95 (1H, dt, J«15.1 and 
35 J=5.95 Hz, H-5), 7.44-7.48, 7.56-7.60 and 8.04-8.07 (2H, 1 H and 2H, 3m, aromatic H). 



40 



Anql. Calcd. for C 39 H 61 N 3 0 12 : 


C61.32; 


H 8.05; 


N 5.50. 


Found: 


C61.50; 


H8.1; 


N 5.52. 



45 E. {2S.3R.4E)-2-Azido-3-benzovloxv^ 

4-octatiecene 



50 



55 



Et0 2 C^CO ^OCH 2 C0 2 Et 




EtOgCHgCO ^OCH 2 C02Et 

N 3 



BzO 



(CH^Cfy 



BzOi 




(CH 2 ) 12 CH< 



OBz 



OBz 
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(2S,3R,4E)-2-Azido-3-benzoyloxy-1-(4,6-di-(>eth^^ (0.666 
g, 0.87 mmol) was benzoyiated as described in Example 1-F and gave 0.777 g (91%) of the title material as an oil. 
[a] £ : +45° (c=1 .0, CHCI3). 

IR (NaCI. film) v max (cm" 1 ): 2100 (N 3 ), 1755 and 1720 (C=0 of ester). 

5 1 H NMR 400 MHz (CDCI 3 ) 6 (ppm): 0.89 (3H, t. J=6.8 Hz, -CH 3 ), 1.2-1.4 (28H, m, -(CH^n- and 2 x -CH 3 ), 2.05 (2H, 
m, =CH-CH2-). 3.52 (1H, dd. J=10.05 and J=7.88 Hz, H-1). 3.82 (1H, dd, J=9.67 and J=6.56 Hz, H-6 1 ), 3.96 (1H, dd. 
J=10.05and J=3.96 Hz, H-1), 4.00 (1H, m, H-2), 4.07 (1H, dd. J=9.67and J=6.04 Hz, H-6*), 4.09-4:2 (4H, m, -OCHsCH 3 
and -OCH 2 CO-overlapping), 4.21 (2H, q, J=7.12 Hz, -OCtfeCHs). 4.26 (1H, br s, H-4% 4.30 (2H, ABq, J A b=16.2 Hz, 
Av^83.6 Hz, -OCH 2 CO-), 4.33 (1H, brt, J=6.3 Hz, H-S^, 5.33 (1H, d, J=2.8 Hz, H-1 1 ), 5.51-5.58 (2H, m, H-3 and H-4), 

w 5.74-5.81 (2H, m, H-2* and H-3 1 ). 5.91 (1H, dt, J=14.2 and J=6.7 Hz, H-5), 7.3-7.6 and 7.95-8.03 (9H and 6H, 2m. 
aromatic H). 



15 



Anal, Calcd. for C53H 6 9N 3 0 14 : 


C 65.48; 


H 7.15; 


N 4.32. 


Found: 


C 65.53; 


H 6.93; 


N 4.32. 



20 



F. (2S.3R.4E)-1-(2.3-di-Q-Benzovl-4.6<ti-^ 
decanoylamino-4-octadecene 



25 



30 




35 

(2S,3R,4E)-2-Azido-3-benzoyloxy-1-(2,3<Ji-0^ 

octadecene (0.71 1 g, 0.73 mmol) was reacted as described in Example 1-G to give 0.744 g (86%) of the title material 
as a syrup. 

[a]* 2 : + 54°(c=1.0.CHCI 3 ). 

40 IR (NaCI. film) v max (cm -1 ): 1 752 and 1 725 (C=0 of ester), 1652 (C=0 of amide). 

1 H NMR 400 MHz (CDCI3) 6 (ppm): 0.89 (6H, t, J=6.7 Hz. 2 x -CH3), 1 .1-1 .5 (54H, m, 2 x -CH 3l -(CH^n- and -(CH;>)i 3 - 
), 1.97 (2H, m, =CH-CH2-). 2.14 (2H, m. -C^CONH-), 3.83 (3H, m, H-1 and H-6 1 ). 4.02 (1H, dd, J=9.7 and J=5.55 Hz, 
H-60, 4.05-4.2 (4H, m, -OCHgCHa and -OCH2CO-), 4.21 (2H, q, J=7.15 Hz, -OCtbCHa), 4.24 (1H, brd, J=2 Hz, H-4*), 
4.29 (2H, ABq, J AB =16.3 Hz, Av*=81.3 Hz. -OCH 2 CO-), 4!35 (1H, br t, J=6.3 Hz, H-5). 4.47 (1H, m, H-2), 5.24 (1H, d, 

45 J=2.3 Hz, H-1*), 5.49 (1H, dd. J=15.1 and J=7.66 Hz, H-4), 5.56 (1H, ~t. J=7.6 Hz, H-3), 5.76 (2H. m, H-2' and H-3*), 
5.76 (1 H, dt, J=15.1 and J=6.7 Hz. H-5). 6.04 (1 H, d. J=9.3 Hz. NH), 7.27-7.56 and 7.9 - 8.0 (9H and 6H, m, H aromatic). 



Anal. Caicd. for Cg9H 10 iNO 1s : 


C 69.96; 


H 8.59; 


N 1.18. 


Found: 


C 69.74; 


H8.43; 


N 1.39. 
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Example 23 

(2S.3R.4EV3-Benzovloxv-2-hexadec^ 
D-paladopvra nQsyloxvV4-octaclecene 

A. Ethvl 4.6-0-benzvlidene-2.3-di-0-methQxvmethvl-1 -th io-B-D-aalactopyranoside 




OCH 2 OCH 3 



A cold (acetone/dry ice bath) solution of ethyl 4,6-Obenzylidene-1 -thio-p-D-galactopyranoside [Nilsson etal.. J. CflifrQhy. 
Chem . lfl(6), 1 023 (1 991 )] (2.0 g, 6.4 mmol) in THF (40 ml) was treated with 1 .6M n-butyl lithium (1 0 mL) and the mixture 
was allowed to stir for 10 min. Bromomethylmethyl ether (2.5 mL, 1.6 g, 1.3 mmol) was added in and the temperature 
was allowed to reach 0°C (ice bath). After a stirring period of 30 min, the mixture was poured over an ice cold saturated 
aqueous sodium bicarbonate solution and diluted with ethyl acetate (100 ml). The organic phase was washed with 
saturated aqueous sodium bicarbonate (2 x 50 ml), water (3 x 50 ml), saturated aqueous sodium bicarbonate (50 m!) 
and dried over anhydrous magnesium sulfate. Evaporation of the solvent gave a residue that crystallized from hexane 
(2.4 g, 94%). 

1 H NMR 200 MHz (CDCI 3 ) 5 (ppm): 1.33 (3H, t, J=7.3 Hz, -CH 3 ), 2.60-2.91 (2H, m, -SCH 2 -), 3.415, 3.485 (6H, 2s, - 
OCH3), 3.41-3.48 (1H, m, H-5), 3.678 (1H, dd, J=9.3 and 3.4 Hz, H-3), 3.959 (1H, t t J=9.4 Hz, H-2), 4.008 (1H, dd, 
J=12.4 and 1.8 Hz, H-6), 4.331 (1 H, dd, J=12.3 and 1.5, H-6), 4.338 (1H, d, J=3.0 Hz, H-4), 4.420 (1H. d, J=9.6 Hz, H- 
1), 4.786, 4.81 1, 4.898, 4.930 (2H, ABq, J=6.4 Hz, -OCH 2 0-), 4.81 1 (2H, s, -OCH 2 0-), 5.516 (1H, s, -CH-), 7.31-7.38, 
7.46-7.53 (5H, 2 sets of m, -C 6 Hs). 

B. (2S.3R.4E)-3-Benzovloxv-2-hexade^^ 
a-D-aalactoovranosvloxvM-octadecene 




CH 2 C02t-Bu 

® OCH 2 C02t-Bu 

n NHCO(CH2)i 4 CH 3 




CH 3 OCH 2 0^^^ SEt CH 3 OCH 2 0- _(CH 2 ) 12 CH 3 

OBz 

Ethyl 4,6-Obenzylidene-2,3<li-0-methoxymethyl-1 -thio-p-D-galactopyranoside (2.4 g, 6.0 mmol) was reacted by the 
general procedures as described in Examples 1-B, 1-C, 1-D, and 1-G to give title material (600 mg) as a solid. 
IR (CH 2 CI 2 ) v max (cm" 1 ): 3430 (-NH), 3050, 2980, 2920 and 2850 (-CH), 1745, 1715 and 1670 (C=0). 
1 H NMR 400 MHz (CDCI 3 ) 6 (ppm): 0.892 (6H, t, J=6.6 Hz, 2 x -CH 3 ), 1.2-1.35 (46H, br s, -(CHaJn-. and -(CHaJir), 
1.470 (9H. s, 2 x te/t-butyl), 1.55-1.63 (2H, m, -CH 2 -) ( 1.99-2.04 (2H, m, =CH-CH2-). 2.12-2.2 (2H, m, -NHCOCtb"). 
3.398, 3.418 (6H, 2s ( 2 x -OCH 3 ), 3.620 (1H, dd, J=9.9 and 2.8 Hz, H-1), 3.61-3.67 (3H, m, H-3\ H-5* and H-6 1 ), 3.850 
(1 H, dd. J=9.8 and 7.5 Hz, H-1), 3.867 (1 H, d, J=2.8 Hz, H-4*), 3.946, 1 H, m, H-2), 3.970 (2H, br s, -OCH 2 CO-), 4.159 
(1H, dd, J=10.6 and 4.1 Hz, H-60, 4.234, 4.275, 4.292, 4.332 (2H, ABq, J=16.4 Hz, -OCH 2 CO-), 4.272 (H, d, J=7.6 Hz, 
H-1-), 4.44-4.48 (1H, m, H-2), 4.732, 4.749, 4.811, 4.825 (2H, ABq, J=6.2 Hz, -OCH 2 0-), 4.764, 4.772, 4.779, 4.788 
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(2H, ABq, J=3.4 Hz, -OCH z O-), 5.492 (1H, dd, J=15.3 and 7.4 Hz, H-4), 5.583 (1H, t, J=7.1 Hz, H-3), 5.863 (1H, dt, 
J=15.2 and 6.7 Hz, H-5), 6.412 (1H, d, J=8.9 Hz, -NH)-, 7.42-7.46, 7.53-7.57, 8.03-8.05 (5H, 3 sets of m ( -C 6 H 5 ). 

Example 24 

(2S.3R.4B-3-Benzodoxv-1-(2.3-di-Ciben^ 
adecanovlamino-4-octadecene 



10 



15 



H0 2 CHzCO ^OCH 2 C02H _ 

BzoX*^^ NHCO(CH2)i4CH 3 

Bz0 0. JL ^<^(CH 2 ) 12 CH 3 



BzOi 



(C^fcHCX^C^CO, < ^OCH 2 C0 2 CH(CH 3 ) 2 
BzO 




NHCOlCH^^CHa 

(CH2) 12 CH 3 




OBz 



OBz 



20 



25 



30 



35 



A mixture of dry acetonitrile (5mL)and N,N<limethylfbrmamide treated with oxalyi chloride (0.1 ml, 1.1 mmol). After 20 
min the resulting mixture was treated with a solution of (2S.3R.4E) 3-benzoyloxy-1-(2,3-di-0*enzoyl-4,6<li-Ocar- 
boxymethyl-a-D-galactopyranosyloxy)-2-hexadecanoylamno-4-octadecene described in Example 2 (0.24 g, 0.21 mmol) 
in chloroform (5 mL). After 20 min, a mixture of pyridine (0.35 ml) and isopropanol (0.2 ml) was added and the mixture 
was warmed up to 22°C. After 2 h the reaction mixture was diluted with ethyl acetate (100 ml), washed with saturated 
sodium bicarbonate, brine and dried over anhydrous magnesium sulfate. Evaporation of the solvent under reduced 
pressure and chromatography of the residue on silica gel (2.5 x 12 cm, elution toluene/ethyl acetate 0-20%) gave 0.058 
g (27%) of the title material as a syrup. 
[a]* 2 : +43° (c=1 .0, CHCI3). 

IR (NaCI) v max (cm" 1 ): 1752 and 1720 (C=0 of ester) and 1646 (C=0 of amide). 

1 H NMR 400 MHz (CDCI 3 ) 6 (ppm): 0.89 (6H, t, J=6.8 Hz, 2 x -CH 3 ), 1 .0-1 .3 (60 H, m, 4 x -CH 3 , -(CH^- and -(CH^- 
), 1.97 (2H, m, =CH-CH2-). 2.14 (2H, m, -CHgCONH-), 3.8-3.9 (3H, m, H-1 and H-6*). 4.03 (1H, dd, J=9.7 and J=5.38 
Hz H-6'). 4.09 (2H, ABq, J AB = 16.5 Hz, Av=17.8 Hz, -OCH 2 CO-) ( 4.23 (1H, br s, H-4*), 4.26 (2H, ABq, Jab" 1 ^ 2 Hz, 
Av=85.9 Hz, -OCH 2 CO-), 4.34 (1H, overlapping with -OCH 2 CO-, H-5*), 4.47 (1H, m, H-2), 5.01 and 5.08 (2 x 1H, 2m, - 
CH(CH 3 ) 2 ). 5.24 (1H, d, J=2.7 Hz, H-1 1 ). 5.49 (1H, dd, J=15.1 and J=7.7 Hz, H-4), 5.57 (1H, ~t. J=7.6 Hz, H-4), 5.74 
(2H, m, H-2' and H-3'). 5.75 (1H, dd, J=15.1 and J=7.0 Hz, H-5). 6.06 (1H, d, J=9.3 Hz. -NH-), 7.28-7.55 and 7.83-8.0 
(9H and 6H, 2m, H aromatic). 



40 



Anal, Calcd. for C7iH 105 NO 15 : 


C 70.33; 


H 8.73; 


N 1.16. 


Found: 


C 70.05; 


H8.55; 


N1.39. 



45 



50 



55 
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Example 25 

f2S.3R.4EV2-Azido-3^enzovioxv^^^ 
decene 



10 



15 



35 



t-BuO£CH 2 0 OCHaCOt-Bu HOgCCHgO OCHjCQzH 




Bz ° Sbz BZ ° OBz 



(2S,3R,4E)-2-Azido-34>enzoyloxy-1-(2,3<li-0*enzoy^ 

loxy)-4-octadecene described in Example 15-B (191 mg, 0.19 mmol) was stirred at 22°C with a 9/1 trrfluoroacetic 
acid/water solution (2.5 mL) for 5 minutes. Toluene (5 mL) was added and the mixture was partially evaporated. This 
20 process was repeated again. Then toluene (5 mL) was added and the solvent was evaporated to dryness. The residue 
was purified by preparative TLC (MeOH/CHCl3/H 2 0: 20/80/2 and 25/75/2) twice and treated in dichloromethane/meth- 
anol (1:1, 10 mL) at 0°C (ice bath) with Dowex 50W8 (H + ) resin for 30 min to give title material as the free carboxylic 
acid (41 mg, 24%). 

IR (CH 2 CI 2 ) v max (cnr 1 ): 3200-2500 (OH), 2105 (N 3 ) and 1730 (C=0). 

25 1 H NMR 400 MHz (pyridine-d 5 ) 6 (ppm): 0.846 (3H, t J=6.7 Hz, -CH 3 ) ( 1.23 (22H, br s, -(CH;)) ir ), 1.91-1.94 (2H, m, 
=CH-CH2-). 4.04-4.10 (1H ( m. H-2), 4.31-4.38 (3H, m, H-5\ H-6' and H-1), 4.48-4.57 (1H, m, H-1), 4.488, 4.529, 4.533, 
4.575 (2H, ABq, J=16.5 Hz, -OCH 2 CO), 4.682 (1H, dd, J=9.7 and 6.5 Hz, H-6') ( 4.721, 4.761, 4.842, 4.883 (2H, ABq, 
J=16.3 Hz, -OCH 2 CO), 4.682 (1H, dd, J=9.7 and 6.5 Hz, H-6*), 4.721, 4.761, 4.842, 4.883 (2H, ABq, J=16.3 Hz, - 
OCH 2 CO), 4.812 (1H, d, J=2.6 Hz, H-4 1 ), 5.296 (1R d, J=7.9 Hz, H-1*), 5.740 (1H, dd, J=15.4 and 7.9 Hz, H-4), 5.923 

30 (1H,dt, J=15.5and6.7Hz, H-4), 5.923 (1H,dt,J=15.5 and 6.7 Hz, H-5), 6.001 (1H,dd, J=7.7 and 3.2 Hz, H-3), 6.096 
(1H, dd, J=10.5 and 2.9 Hz, H-3*), 6.509 (1H, dd, J=10.4 and 7.9 Hz. H-2*), 7.18-7.51, 8.16-8.23 (15H, 5 sets of m, 
aromatic H). 



Example 26 

Y2S.3R.4EV1-(2.3-di-<>Benzovl-4.6<ii-fr^ 
decanovlamino-4-undecene 

A. (2S.3R.4B-2-Azido-3-benzovloxv-^ 
40 loxvM-undecene 



45 



50 



CHzCOjtBu 

Q OCH2CO2IBU 




(CH 2 )sCH 3 



OBz 



CH 2 C02tBu 
OCH 2 CO^tBu 



N 3 



BzO 




(CH 2 ) 5 CH 3 



OBz 



(2S,3R,4E)-2-Azido-3-benzoytoxy-1-(4,6-di-CMert-b^ 
55 described in Example 6-H (2.00 g, 2.77 mmol) was benzoylated as described in Example 1-F and gave 2.36 g (91%) of 

the title material as an oil. 
[a]* 2 :-12°(c=1.0,CHCI 3 ). 

IR (NaCI, film) v max (cm" 1 ): 2100 (N^, 1750 (sh) and 1725 (C=0 of ester). 

1 H NMR 400 MHz (CDCI 3 ) 6 (ppm): 0.87 (3H, t, J=6.9 Hz, -CH 3 ), 1.2-1.3 (8H, m, -(CH 2 ) 4 -), 1.4 and 1.49 (2 x 9H, 2s, 2 
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x tert-butyl). 1.93 (2H, m, sCH-Cfcfe-). 3.63 (1H, dd, J=12.7 and J=8.8 Hz, H-1), 3.85 (1H, dd, J=9.4 and J=6.0 Hz, H- 
6"), 3.92-3.97 (2H t m ( H-1 and H-5' overlapping), 4.05 (2H, s, -OCH 2 CO-), 4.1 1 (1H, dd, J=9.4 and J=6.3 Hz, H-6*), 4.18 
(2H, ABq, J AB =16.1 Hz, Av=94 Hz, -OCH 2 CO-), 4.19 (1H, broad d, J=2.5 Hz, H-4*), 4.71 (1H, d, J=7.9 Hz, H-1 % 5.39 
(1H . dd, J=10.5 and J=2.85 Hz. H-3*), 5.46 (1H. dd, 15.1 and J=8.1 Hz, H4), 5.53 (1H. dd. J=8.1 and J=3.3 Hz, H-3), 
5 5.72 (1H, dt. J=15.1 and J=6.7 Hz, H-5), 5.82 (1H. dd, J=10.5 and J=7.9 Hz, H-2 1 ), 7.33-7.58 and 7.92-8.04 (9H and 
6H, 2m, aromatic H). 



10 


Anal, Calcd. for C^H^O^: 


C 64.57; 


H6.83; 


S 4.52. 




Found: 


C 64.64; 


H 6.82; 


S 4.52. 



15 



20 



B. (2S.3R.4E)-1-(2.3-di-0-Benzovl-4.6^i-0-tert^^ 
decanoYlamino-4-undecene 



25 



CH 2 C02tBu 
OCH 2 C02tBu 



BzO 



CH 2 C02tBu 
O^OCHaCOitBu 



BzO 




(CH 2 )sCH3 



BzO 




NHCO(CH2) 8 CH 3 

(CH 2 )sCH3 



OBz 



BzO 



OBz 



30 



35 



40 



(2S,3R,4E)-2-Azido-3-benzoyloxy-1-(2,3<li-0^ 

loxy)-4-undecene (1.06 g, 1.14 mmol) was reduced and acylated as described in Example 1-G except that decanoyl 
chloride was used as acylating agent and afforded 1 .068 g (89%) of the title material as a syrup. 
[a]* 2 :+10°(c=1 -0.CHCI 3 ). 

IR (NaCl, film) v max (cm' 1 ): 1740 (sh), and 1725 (C=0 of ester) and 1670 (0=O of amide). 

1 H NMR 400 MHz (CDCI3) 5 (ppm): 0.87 and 0.89 (2 x 3H, 2t, J=7.0 and J=6.7 Hz, 2 x -CH 3 ), 1.14-1 .5 (22H, m p -(CH^- 
and -(CH2) 7 -). 1 .41 and 1 .48 (2 x 9H, 2, 2 x tert-butyl), 1 .83 (2H, t, J=7.6 Hz, -NHCOCtfe-). 2.0 (2H, m, ^H-Cfcfe-), 3.70 
(1H, dd, J=10.1 and J=3.97 Hz, H-1), 3.73 (1H, dd, J=9.5 and J=6.0 Hz, H-60, 3.92 (1H, br t, J=6 Hz, H-5 1 ), 3.97 (2H, 
ABq, Jab^IS.O Hz, Av*=10.6 Hz, -OCH 2 CO-), 4.04 (1H, dd, J=9.5 and J=6.0 Hz, H^*), 4.17 (1 H, dd. J=10.0 and J=3.6 
Hz, H-1), 4.18 (1H, m overlapping with H-1, H-4'), 4.18 (2H. ABq, J AB =16.1 Hz, Av*85.6 Hz. -OCH 2 CO-), 4.41 (1H, m, 
H-2), 4.65 (1H. d, J=7.8 Hz. H-1 1 ), 5.41 (1H. dd, J=10.4 and J=2.9 Hz, H-30, 5.47 (1H, dd. J=15.2 and J=7.2 Hz, H-4), 
5.54 (1H, dd. J=7.2 and J=6.7 Hz, H-3), 5.75-5.85 (3H, m, H-2'. H-5 and -NH- overlapping). 7.33-7.58 and 7.9-8.05 (9H 
and 6H, 2 m, aromatic H). 



45 



50 



Anal. Calcd. for C 60 H83NO 15 : 


C 68.09; 


H 7.91 ; 


N1.32. 


Found: 


C 68.07; 


H7.71; 


N 1.48. 
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Example 27 

(2S.3R.4B^-Bflntt^QW-1-<g.3^ 
undecene 



10 



15 



20 



25 



CH 2 CO^Bu 



0 ' OCH 2 CCyBu 



/ 



CH2CO2H 
OCH2CO2H 



NHCO(CH2)eCH 3 
820 OBz 



BzO 




BzO 



NHCOfCHzfeCHa 

_ (CH 2 ) 5 CH 3 

OBz 



(2S,3R,4E)-H2,3^i-aBenzoyK6«Ji-^ 

decanoylamino-4-undecene (0.980 g, 0.926 mmol) was deprotected as described in Example 2 to give 0.86 (98%) of 
the title diacid as a white glass. 
[a]!: 2 :+2°(c=1.0 I CHCI 3 ). 

IR (KBr) v max (cm* 1 ): 1750 (sh) (C=0 of ester), 1725 (C=0 of acid) and 1635 (C=0 of amide). 
1 H NMR 400 MHz (DMSO-d 6 ) 6 (ppm): 0.82 and 0.83 (2 x 3H, 2t, J=7.0 and J=6.7 Hz, 2 x -CH 3 ), 1.1-1.37 (22H, m, - 
(CH 2 ) 4 - and -(CH;>) r ), 1.75-2.0 (4H. m, -NHCOCH 2 - and =CH-CHr), 3.5-3.75 (4H, m, H-1 and H-6 1 ), 3.77 (1H, dd, 
J=1 0.1 and J=6.8 Hz, H-1 ), 3.83 (1 H, dd, J=9.8 and J=6.3 Hz, H-ff). 4.03 (2H, ABq, J AB =16.7 Hz, A*=10.9 Hz. -OCH 2 CO- 
), 4.08 (1H, m, H-5*), 4.10 (1H, brd, J=2 Hz, H-4% 4.19 (2H, ABq, J AB =16.5, Hz f Av*24.2 Hz, -OCH 2 CO-). 4.31 (1H, m, 
H-2), 4.90 (1H, d, J=7.2 Hz, H-T), 5.34 (1H, dd, J=7.3 and J=4.5 Hz, H-3), 5.44 (1H, dd, J=15.5 and J=7.3 Hz, H-4), 
5.45-5.6 (3H, m, H-2', H-3' and H-5), 7.35-7.65 and 7.8-7.95 (9H and 6H, 2m, aromatic H), 7.7 (1H, d, J=8.8 Hz, -NH-). 



30 



Anal. Calcd. for C 52 H 67 N0 15 * H 2 0: 


C 64.78; 


H7.21; 


N1.45. 


Found: 


C 64.60; 


H6.91; 


N1.61. 



Sodium salt of the title compound : 

The above diacid was converted to the sodium salt by the general procedure as described in Example 10. 

40 IR (KBr) v max (cm" 1 ): 1725 (C=0 of ester), 1780 (C=0 of amide) and 1610 (C=0 of carboxylate). 

1 H NMR 400 MHz (DMSO-d 6 ) 6 (ppm): 0.82 and 0.83 (2 x 3H, 2t, J=7.0 and J=6.7 Hz. 2 x -CH 3 ), 1.1-1.4 (22H, m, - 
(CH 2 ) 4 - and -(CH^y-), 1.8-2.0 (4H m, -NHCOCH 2 - and rrCH-Ctb-), 3.39, 3.52, 3.63 and 3.99 (4 x 1H, 4 m, H-1 and H- 
6 1 ). 3.7-3.8 (2H, m, -OCH 2 CO-), 3.85 (2H, ABq, J AB =14.5 Hz and Ai*=63.5 Hz, -OCH 2 CO-). 4.1 (1 H, m, H-5*), 4.22 (1H, 
broad s, H-4*), 4.33 (1H, m, H-2), 4.90 (1H. d, J=7.1 Hz, H-1*), 5.34 (1H, dd, J=7.4 and J=4.6 Hz, H-3). 5.43 (1H t dd. 

45 J=15.2 and J=7.4 Hz, H-4), 5.45-5.55 (2H, m t H-2' and H-3 1 ). 5.54 (1H. dt. J=15.2 and J=6.4 Hz, H-5*), 7.35-7.6 and 7.8- 
7.9 (9H and 6H, 2m, aromatic H), 7.75 (1 H, d, J=8.8 Hz, -NH-). 
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Example 28 

(2S.3R:4E^-Beruovloxv-2-hexadecanoYlam 
D-galactopyranosy1oxy)-4-octadecene 



10 



t-BuOfcCCHgO ^OChfeCQzt-Bu 

O 




CH3O2CCH2O 



OCHfeCGgH 



BzO 



NHCO(CH2) u CH3 

(CH2) i 2 CH 3 




75 




BzO 



NHCO(Chb) 14 CH 3 




OBz 



OBz 



(2S.3R,4E)-3-Benzoyloxy-2-hexadecanoylamino-1-(2-(>fcenzoyl-4^ 

pyranosyloxy)-4-octadecene (466 mg, 0.41 mmol) was reacted by the general procedure as described in Example 2 to 
20 afford along with (2S,3R,4E)-3-benzoyloxy-2-hexadecanoylamino-1-(2-(>benzoyl-4,6^ galact- 
opyranosy!oxy)-4-octadecene (see Example 14) the corresponding monomethylester (2S,3R,4E)-3-benzoyloxy-2-hex- 
adec^oylamino-1-(2-C>benzoyl-4-C>methyloxycarbonylm^ 
octadecene (0.144 g, 34%) as a beige solid. 

IR (CH 2 CI 2 ) v max (cm" 1 ): 3500-3100 (OH), 3300 (NH), 1715, 1650 and 1605 (C=0). 

25 1 H NMR 400 MHz (DMSO-d 6 ) 5 (ppm): 0.848 (6H, t, J=6.7 H,2x -CH 3 ), 1.19-1.39 (48H, m, -(CH^n- and -(CH^o-), 
1.82-1.99 (4H t 2 sets of m, ^CH-CHfe- and -CHgCONH-), 3.447 (1H, dd, J=9.6 and 5.7 Hz, H-60, 3.443. 3.479, 3.530, 
3.568 (2H, ABq, J=15.4 Hz, -OCH 2 CO-). 3.42-3.51 (1H, m, hidden H-1), 3.654 (3H, s, -OCH 3 ), 3.675 (1H, dd, J=12.1 
and 6.1 Hz, H-1), 3.719 (1H, dd, J=9.6 and 6.8 Hz, H-6% 3.840 (1H, br s, H-4*), 3.983 (1H, bt, J=6.3 Hz, H-5'). 4.143 
(1 H t dd. J=10.4 and 2.7 Hz, H-3'), 4.25-4.32 (1 H, m, H-2) 4.477 (2H, part of ABq, -OCH 2 CO-), 4.967 (1 H, d, J=3.6 Hz, 

30 H-1 *), 5.0922 (1 H, dd, J=10.4 and 3.6 Hz, H-2 1 ), 5.28 (1 H. br s,-OH), 5.448 (1 H, bt, J=7.4 Hz, H-3). 5.496 (1 H, dd, J=1 4.8 
and 7.5 Hz. H-4). 5.710 (1H, dt, J=14.7 and 6.8 Hz, H-5), 7.43-7.50. 7.58-7.63, 7.87-7.95 (10H, 3 sets of m, aromatic 
H), 7.91 (1H, part of -NH-). 



35 



Anal. Calcd. for C 59 H 91 N0 11 • 1.5H 2 0 : 


C 66.25; 


H 8.89; 


N 1.31. 


Found: 


C 66.42; 


H8.43; 


N 1.41. 



40 

Preparation of the sodium salt of the title compound : 

The above monoacid (97 mg, 0.093 mmol) was dissolved in dioxane (8 ml). The solution was filtered on a Millex LCR 
45 0.5 p.m fitter and treated with NaHC0 3 (7 mg, 0.083 mmol) in water (1 ml). The solution was lyophilized to afford the title 
material (94 mg, 85%) as a white fluffy solid. 

IR (Nujol) v max (cm' 1 ): 3600-3300 (OH, NH), 3055, 2925, 2855 (C-H), 1745. 1720 and 1668 (C=0). 
1 H NMR 400 MHz (CDCI 3 ) 6 (ppm): 0.89 (6H. t, J=6.8 Hz, 2 x -CH 3 ), 1.17-1.36 (44H, m, -(CH 2 ) 10 - and -(CH 2 ) 12 -), 1.39 
and 1.48 (18H, 2s, 2 x fe/t-butyl), 1.55-1.65 (4H, m, 2 x -CH 2 -). 2.05 (2H, m, =CH-CH 2 "). 2.19 (2H, m. -NHCOCHj)-), 
so 3.50 (1H. br S.-OH), 3.75 (1H, dd, J=9.3 and 6.0 Hz, H-&), 3.84 (1H, br t, H-5*). 3.86 (1H, dd, J=11.3 and 3.6 Hz, H-1), 
3.98 (1H t dd, J=9.3 and 6.2 Hz. H-60, 4.00 (2H. s, -OCH 2 CO-), 4.05-4.11 (3H, m, H-4 1 , H-2* and H-1), 4.10 (1H. d. 
Jab=16.0 Hz, -OCH 2 CO-), 4.21 (1H, d, J A b=16.0 Hz, -OCH 2 CO-), 4.42 (1H, d, J=7.6 Hz, H-1 1 ), 4.53 (1H, m, H-2), 5.16 
(1H, dd, J=10.2 and 2.8 Hz, H-3*), 5.50 (1H, dd, J=15.2 and 7.2 Hz, H-4), 5.57 (1H, br t ( H-3), 5.88 (1H, dt. J=15.2 and 
6.9 Hz, H-5), 6.09 (1H, d, J=9.3 Hz, -NH-), 7.45-7.50, 7.57-7.63, 8.04-8.10 and 8.10-8.12 (10H, 4 sets of m, 2 x -C 6 H 5 ). 
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Example 29 

(2S.3R.4EV3-Benzadoxv-2-hexaderanovlamino-1 -(2.3-di-0-benzovl-4.6-di-0-KR and S H2.2-dimethyl-1 .3-dioxolane- 
4-methyl)1-oxvcartx)ndmethyl-a-D^ 



10 



15 



.CHgCOgH 
OCH2CQ2H 



BzO 




NHCO(CH2) 14 CH 3 
OBz 




°v . CH 3 



0 2 CCH 2 0 



BzO- 



BzO 



CH 3 

NHCO(CH 2 ) 1 4CH3 




OBz 



20 (2S,3R,4E)-3-Benzoyloxy-2-hexadecano^ 

loxyJ-4-octadecene described in Example 2 (0.1 13 g, 0.1 mmol) was reacted as described in Example 24-A except that 
(±) 2,2-dimethyl-1,3-dioxoIane-4-methanoI was used instead of 2-propanoI. The title material was obtained (0.089g, 
70%) as an oil. 
[a]* 2 :+38MC=1^CHCI 3 ). 

25 IR (film) v max (cm' 1 ): 2920, 2850 (C-H), 1760, 1725 and 1655 (C=0). 

1 HNMR400 MHz (CDCI3) 6 (ppm): 0.89 (6H ( t, J=6.7 Hz, 2x-CH 3 ), 1.22-1.31 (46 H, m, -(CH^n -and -(CH 2 ) 12 -). 1.33- 
1.44 (12H, m, 2 x (Chb) 2 CH-), 1.57-1.60 (2H, m, -CH 2 -), 1.96 (2H, qa, J=6.9 Hz, ^CH-CKfe-). 2.17 (2H, m, -NHCOCJHg- 
), 3.6-4.5 (21 H, m, H-6\ H-1, H5\ -OCH 2 CO-. H-4\ H-2, -CX) 2 CH2-CH-Ctb-0-), 5.24 (1H, br s, H-1*) t 5.48 (1H, dd, 
J=15.1 and 7.6 Hz, H-4), 5.56 (1H, t, J=7.5 Hz. H-3), 5.74 (1H, dt, J=14.8 and 6.7 Hz, H-5) t 5.74 (2H, br s, H-2' and H- 

30 3*), 5.97 (1 H, d, J=9.3 Hz, -NH-), 7.28-7.49, 7.52-7.57, 7.90-8.00 (1 5H, 3 sets of m, 3 x - C 6 H 5 ). 
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Example 30 

<2S.3R.4B-3-Beirzodoxv-^ 

carbonylmelhyl-a-D-galactopyranosyloxy}-4-octadecenQ 



10 



15 



20 



25 



H 3 C 



H*C o 




OCH 2 C0 2 

O2CCH2O ✓ 

BzO^^V^ 
BzO 



O CH 3 

O CH 3 
NHCO(CH 2 ) 14 CH 3 

(CH2) 1 2 CH 3 





OBz 



BzO 



CH 2 C0 2 CH 2 CH(OH)CH20H 
OCHgCO^H^HtOHJCH^H 

NHCO(CH 2 ) 14 CH 3 

(CH2)i2CH3 





OBz 



30 



35 



40 



45 



A solution of (2S p 3R,4S)-3-Benzoyloxy-2-hexadecanoylamino-1-{2 1 3-di-0-benzoyl-4 l 6-di-C>[(R and S)-(2,2-dimethyl- 
1 ( 3KJioxdane-4-methyl)]-oxycart>ony (0.3 g. 0.221 mmol) intetrahydro- 

furan (40 mL) was treated with a 1:1 trifluoroacetic acid/water solution (14 mL). The mixture was allowed to react at 
22°C for 5 minutes then diluted with toluene (50 mL). The solvent was removed under high vacuum. The last traces of 
trifluoroacetic acid were azeotropically removed with toluene (2 x 50 ml) under high vacuum and the residue was passed 
through a silica gel column (60 g, 0% to 8% methanol/dichforomethane) to give the title material. The residue upon 
solvent evaporation was dissolved in dioxane and lyophilized to afford the title compound (0.263 g, 77%) as a white fluffy 
solid. 

[a]* 2 :+45.2°(C=1.0.CHCI 3 ). 

IR (film) v max (cm" 1 ): 3300 (OH and NH) ( 1750, 1720 and 1650 (C=0). 

1 H NMR 400 MHz (CDCI 3 ) 5 (ppm): 0.89 (6H, t, J=6.7 Hz, 2 x -CH^, 1.1-1 .45 (46H, m, -(CH^- and -(CHg)^-), 1.57- 
1.60 (2H. m. -CH 2 -), 1.99 (2H, qa. J=6.9 Hz. =CH-C]±>-). 2.17 (2H f m, -NHCOCii,-), 2.4-3.5 (4H, 4 sets of m, 4 x -OH), 
3.5-4.5 (20H, m, H-6\ H-1, H-5\ -OCH 2 CO- ( H-4\ -OCfcb-CH-Ctb-O-), 4.52 (1H, m, H-2), 5.24 (1H, br s, H-1*), 5.47 
(1H, dd, J=15.2 and 7.5 Hz, H-4), 5.57 (1H, t, J=7.4 Hz, H-3), 5.74 (2H, br s. H-2' and H-3 1 ), 5.79 (d t, J=14.9 and 6.8 
Hz, H-5), 5.95 (1H. 2 sets of d, J=9 Hz. -NH-), 7.31-7.35, 7.4-7.58 and 7.91-8.00 (15H, 3 sets of m, 3 x -C 6 Hs). 



so 



Anal, Calcd. for Cy-iH^NO-ig: 


C 66.80; 


H 8.29; 


N 1.10. 


Found: 


C 66.22; 


H 8.09; 


N 1.23. 
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Example 31 

(2S.3R.4EV3-Benzovlaxv-2-hexadecanoviamino-1-(3-0^e^ 
pyranosvloxyH-octadecene 

5 

A. {2S.3R.4EV2-Azido-3^enzovloxv-1^ 
opvranosvloxvM-octadecene 



10 



CH 2 CO^-Bu 



CH 2 C02t-Bu 



0 OCH 2 C02l-Bu 



15 



HO \ 



OCH 2 CO£-Bu 



N 3 




(CH 2 ) 12 CH 3 



CCI 3 CH 2 02CO * 



N 3 




(CH 2 ) 12 CH 3 



20 



OBz 



OBz 



A cold solution (ice bath) of (2S,3R,4E)-2-azido-34>enzoylQxy-1-(4,6^ 

pyranosyloxy)-4-octadecene (0.973 mg, 1 .19 mmo!) in dichloromethane (30 mL) and pyridine (30 mL) was treated drop- 
25 wise with trichloroethyl chloroformate (250 mL, 1.82 mmol). The mixture was stirred for 1 h, treated again with 
trichloroethyl chloroformate (75 mL 0.54 mmol) and allowed to stir at 0 C C for 30 more min. It was then diluted with ethyl 
acetate (200 mL), washed with 1M aqueous NaHC0 3 (2 x 100 mL) water (2 x 100 mL), brine (100 mL) and dried over 
anhydrous magnesium sulfate. The residue upon solvent evaporation (1.5 g) was passed twice on a silica gel column 
(1 25 g, 60 g; 5 to 25% ethyl acetate/hexane) to give the title material (700 mg, 59.3%). 
30 IR (CH 2 CI 2 ) v max (cm' 1 ): 3380 (OH) ( 21 05 (N 3 ), 1 760, 1 745 and 1 725 (C=0). 

1 H NMR 400 MHz (CDCI 3 ) 6 (ppm): 0.892 (3H, t, J=6.8 Hz, -CH 3 ). 1.253 (20 H, s, -(CH 2 ) 10 -). 1.35-1.40 (2H, m, -CH 2 - 
), 1.487, 1.494 (18H, 2s, 2 x terf-butyl), 2.05-2.11 (2H, m, ^CH-Cfcfe-), 3.524 (1H, dd, J=10.8 and 7.7 Hz, H-1), 3.610 
(1 H, dd, J=9.2 and 5.8 Hz, H-G), 3.822 (1 H, dd, J=10.8 and 4.1 Hz, H-1), 3.80 (1 H, m, H-5*), 3.906 (1H, d, J=3.2 Hz, H- 
4*), 3.92-3.96 (1H, m, H-2), 3.965, 4.006, 4.027, 4.068 (2H, ABq, J=16.2 Hz, -OCH 2 CO-), 4.079. 4.123, 4.369, 4.412 
35 (2H, ABq, J=17.2 Hz, -OCH 2 CO-), 4.06-4.12 (2H, m, H-3' and H-6 1 ), 4.759, 4.789, 4.810, 4.839 (2H, ABq, J=1 1.8 Hz, - 
OCH 2 CCl3), 4.939 (1H, dd, J=10.4 and 3.7 Hz, H-2*), 4.951 (1H, d, J=9.5 Hz, -OH), 5.165 (1H, d, J=3.7 Hz, H-1*), 5.3- 
5.62 (2H, m, H-3 and H-4), 5.948 (1H, dt t J=14.2 and 6.6 Hz, H-5), 7.44-7.48, 7.56-7.60, 8.04-8.07 (5H, 3 sets of m, - 
CeHs). 

40 



Anal. Calcd. for C46H7oN 3 0 14 CI 3 : 


C 55.50; 


H 7.09; 


N 4.22. 


Found: 


C 55.43; 


H 6.95; 


N4.15. 
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B. (2S.3R.4D-2-Azido-34)enzoY»oxv-1-re^ 
thyl-a-D-palactopyranosyloxy)-4-octadecene 



5 



10 




OBz OBz 



A solution of (2S.3R,4E)-2-azido-3-benzoylaxy-1-(2-0-trichloroethoxyra^ 

D-galactopyranosyioxy)-4-octadecene (0.7 g. 0.71 3 mmol) in dichloromethane (1 5 mL) and pyridine (1 5 mL) was treated 
20 with benzoyl chloride (130 jiL, 1.12 mmol) and dimethylaminopyridine (325 mg, 2.66 mmol). The mixture was allowed 
to stir over a 2 h period, then treated with methanol and stirred for 1 8 more hours. The residue upon solvent evaporation 
was diluted with ethyl acetate (200 mL), washed with 1M aqueous NaHC0 3 (2 x 100 mL), water (2 x 100 mL) and brine 
(1 00 mL) and dried over anhydrous magnesium sulfate. Evaporation of the solvent afforded a residue (736 mg) that was 
passed through a silica gel column (60 g), 5 to 20% ethyl acetate/hexane) to give the title material (483 mg, 70%) as an oil. 
25 IR (CH 2 CI 2 ) v max (cm- 1 ): 3050-2350 (C-H), 2100 (N 3 ). 1760, 1 745 and 1 725 (C=0). 

1 H NMR 400 MHz (CDCI 3 ) 6 (ppm): 0.891 (3H, t, J=6.8 Hz, -CH 3 ), 1.25 (20K br s, -(CH^q-). 1-395 (11H, br s, -CH 2 - 
and ter/-butyl), 1.478 (9H f s ( fert-butyl), 2.05-2.11 (2H, m, -CH-Chfe-), 3.577 (1H, dd, J=10.8 and 7.8 Hz, H-1), 3.777 
(1H, dd. J=9.6 and 6.5 Hz, H-S% 3.950 (1H, dd ( J=10.9 and 3.6 Hz, H-1), 3.990. 4.029, 4.200. 4.240 (2H, ABq, J=16.1 
Hz, -OCH 2 CO-). 4.000, 4.007 (2H, part of ABq. -OCH 2 CO-). 3.97-4.05 (2H, m. H-2 and H-6 1 ), 4.24-4.27 (2H. m, H-5* 
30 and H-4 1 ), 4.620. 4.649, 4.824 and 4.854 (2H, ABq, J=1 1 .8 Hz, -CH 2 CCI 3 ), 2.618 (1 H, d, J=3.6 Hz, H-1*), 5.475 1 H, dd. 
J=10.7 and 3.6 Hz, H-2 1 ). 5.575 (1 H. dd, J=10.2 and 2.7 Hz, H-3 1 ). 5.55-5.63 (2H, m, H-3 and H-4), 5.970 (1H, dt, J=14.4 
and 6.7 Hz, H-5), 7.43-7.48, 7.56-7.61, 8.04-8.07 (10H, 3 sets of m, 2 x -C 6 Hs). 



35 



Anal. Calcd. for C53H 7 4N30 15 CI 3 : 


C 57.90; 


H 6.78; 


N 3.82. 


Found: 


C 57.99; 


H 6.70; 


N3.84. 



40 

C. (2S.3R.4EV3-Benzovloxv-2-hexadecanoYlamino^ 
loxycarbonvlmethvl-a-D-Qalactopvranosvloxv)-4-octadecene 

45 



so 



55 



CH 2 CO^-Bu 
°" OCH 2 C02t-Bu 



BzO 

ca 3 CH 2 02CO 



N 3 




(CH 2 ) 12 CH 3 



OBz 



Ch^COat-Bu 
°" OCH 2 CO^-Bu 



CCbCH^CO 1 



BzO 



NHCO(CH2)i4CH 3 

(CH 2 )i 2 CH 3 




OBz 



(2S,3R,4E)-2-Azido-3-benzoyloxy-1-(3-CMDenzoyl-2-(>trichlor^^ 
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a-D-galactopyranosyloxy)-4-octadecene (0.439 g, 0.40 mmol) was reacted by the general procedure as described in 
Example 1-G except that the acylation reaction was performed at 0°C. This gave title material (395 mg, 75%) as a 
colorless gum. 

IR CH2CI2) v max (cm* 1 ): 3430 (NH), 3050, 2930 and 2865 (CH), 1765, 1745, 1720 and 1670 (C=0). 

5 . 1 H NMR 400 MHz (CDCI3) 6 (ppm): 0.890 and 0.893 (6H, 2 sets of t, J=6.4 and 6.1 Hz, 2x -CH 3 ) ( 1.22-1.39 (46H, - 
(CH 2 ) ir and -(CH^ 12 -), 1.388 and 1.476 (18H, 2s ( 2 x tert-butyl), 1.58-1.70 (2H, m, -CH 2 -), 1.97-2.06 (2H, m, =CH- 
CHg-), 2.15-2.31 (2H, m, -NHCOCfck-), 3.754 (1 H ( dd, J=9.5 and 6.8 Hz^ H-1), 3.806 (1 H, dd. J=1 1 .2 and 2.9 Hz, H-6*), 
3.857 (1 H, dd, J=1 1 .3 and 2.9 Hz, H-6 1 ), 3.957 (1 H, dd, J=9.5 and 6.7, H-1), 3.979, 4.019, 4.194 and 4.233 (2H ( ABq, 
J=15.9 Hz, -OCH2CO-), 3.952, 3.989, 3.998 and 4.039 (2H, ABq, J=15.4 Hz, -OCHfeCO-), 4.255 (1H, bt, J=6.3 Hz, H- 

10 5 1 ), 4.233 (1 H, bs, H^*), 4.45-4.53 (1 H, m, H-2), 4.648, 4.678, 4.927 and 4.957 (2H, ABq, J=1 2.0 Hz, -OCH^Cy, 5.058 
(1H, d, J=3.6 Hz, H-1*), 5.470 (1H, dd, J=10.8 and 3.5 Hz. H-2 1 ), 5.517 (1H, dd, J=15.2 and 7.3 Hz, H-4), 5.544 (1H, dd, 
J=10.8 and 2.8 Hz, H-3'), 5.627 (1H, br t, J=8.2 Hz, H-3), 5.896 (1H, dt, J=15.1 and 6.7 Hz. H-5), 6.294 (1H, d. J=9.5 
Hz, -NH-), 7.42-7.48, 7.54-7.62, 8.00-8.06 (10H, 3 sets of m, 2x -C 6 H«s). 



75 D, (2S.3R.4B-3-Benzovloxv-2-hexadecanodamino-1-(3-^ 
pyranosyloxvM-octadecene 



20 



25 



BzO 



^CHaCCy-Bu 
O^OCHaCO^t-Bu 



Cd 3 CHg0 2 CO J 



NHCX)(CH2) 14 CH3 



BzO 



^CHaCO^-Bu 
,°^OCH 2 CO^-Bu 




(CH2) 12 CH 3 



HO \ 



NHCO(CH2) 14 CH3 




(CH 2 ) 12 CH ; 



OBz 



OBz 



30 



A solution of (2S,3R,4E)-3-benzoylcxy-2-hexadec»noylamino-1-(3-0*enzoyl-2-WrichIoroethoxycar^ 
fert-butyloxycarbonylmethyl-a-D-galacto-pyranosyloxy)-4-octadecene (0.368 g, 0.28 mmol) in acetic acid (10 mL) and 
tetrahydrofuran (10 mL) was treated with zinc (574 mg). After a stirring period of 3 and 5 h respectively, more zinc was 

35 added in (486 mg and 202 mg). The mixture was stirred for 1 more hour and zinc was removed by filtration. The solution 
was diluted with ethyl acetate (100 mL), washed with water (4 x 50 mL) and brine (50 mL) and dried over anhydrous 
magnesium sulfate. The residue obtained upon solvent evaporation (337 mg) is passed through a silica gel column (25 
g, 10 to 40% ethyl acetate/hexane to give the title material (271 mg, 85%) as a white solid. 
IR (CH 2 CI 2 ) v max (cm* 1 ): 3500, 3360 (OH), 3440 (NH), 3050, 2930 and 2860 (CH), 1745, 1720 and 1670 (C=0). 

40 1 H NMR 400 MHz (CDCI 3 ) 8 (ppm): 0.89 (6H, t, J=6.7 Hz, 2 x -CH 3 ) 1.16-1.39 (46H, m, -(CH 2 ) ir and -(CH;>) 12 -), 1.418 
and 1.480 (18H, 2s, 2 x /erf-butyl), 1.57-1.64 (2H, m, -CH 2 -), 2.01-2.07 (2H, m, ^CH-CHr), 2.15-2.30 (2H, m, - 
NHCOCH2-), 2.468 (1H, d, J=10.8 Hz, -OH), 3.774 (1H, dd, J=9.8 and 6.9 Hz, H-1), 3.806 (1H, dd, J=10.9 and 4.0 Hz, 
H'S*), 3.898 (1H, dd, J=10.9 and 2.9 Hz, H-6 1 ), 3.967 (1H, dd, J-9.8 and 5.6 Hz, H-1), 3.956, 3.997. 4.009. 4.050 (2H, 
ABq, J=1 6.4 Hz. -OCH 2 CO-), 4.077 (1 H, d ( J=1 .9 Hz, H-4*). 4.090, 4.130, 4.260, 4.300 (2H t ABq, J=16.1 Hz, -OCH 2 CO- 

45 ), 4.251 (1 H, dd, J=1 0.4 Hz, and 3.6 Hz, H-2'), 4.221 (1 H, t, J=6.2 Hz, H-5 1 ), 4.47-4.55 (1 H, m. H-2), 4.888 (1 H, d, J=3.9 
Hz. H-1'), 5.386 (1 H, dd, J=10.5 and 2.8 Hz, H-3'), 5.562 (1 H, dd, J=15.3 and 7.8 Hz, H-4), 5.723 (1 H, br t J=7.9 Hz, H- 
3), 5.922 (1H, dt, J=15.3 and 6.7 Hz, H-5), 6.125 (1H, d, J=9.4 Hz, -NH-), 7.43-7.50, 7.55-7.63, 8.03-8.13 (10H, 3 sets 
of m, 2 x -C6H5). 
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Anal. Calcd. for C^H^NO^ 


C 69.75; 


H 9.31 ; 


N1.23. 


Found: 


C 69.53; 


H9.15; 


N1.33. 
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Example 32 



(2S.3R.4E)-3-Benzodoxv-2-hexadeca^^ 

octadecene 



10 



15 



CHaCO^-Bu 
OCH 2 C02l-Bu 



BzO 




CH2CO2H 
OCH2CO2H 



NHCO(CH2)i4CH 3 

(CH2)i2CH 3 



BzO 





NHCO(CH2) 14 CH 3 

(CH2)i2^3 




OBz 



OBz 



20 (2S,3R,4E)-3-Benzoyloxy-2-hexadecanoylamino-1-(3-0-benzoyl-4^ 

pyranosyloxy)-4-octadecene (246 mg, 0.22 mmol) was reacted by the general procedure as described in Example 2 

and afforded the title compound (176 mg, 78%). 

IR (Nujo!) v max (cm" 1 ): 3300 (OH), 1 720 and 1 745 (C=0). 

1 H NMR 400 MHz (DMSO-d 6 ) 6 (ppm) : 0.849 (6H, t, J=6.6 Hz, 2 x -CH 3 ) 1.16-1 .39, 1 .45-1 .55 (48H, 3 sets of m, -{CH 2 h 1 * 
25 and (CH2) 13 -). 1.99-2.07 (2H, m, ^H-Cfcfe-). 2.08_2.17 (2H, m, -NHCOCHg-). 3.550 (1H, dd. J=10.1 and 6.0 Hz. H-1), 
3.574 (1H. dd, J=9.6 and 6.4 Hz, H-G) t 3.714 (1H, dd, J=10.2 and 5.7 Hz, H-1), 3.767 (1H, dd, J=9.7 and 6.3 Hz, H-6 1 ), 
3.96-4.06 (3H, m, H-2\ H-4', H-50. 4.003. 4.011 (2H, part of ABq, -OCH 2 CO-), 4.112 (2H, ABq, J=16.4 Hz, -OCH 2 CO- 
), 4.38-4.42 (1H, m, H-2), 4.763 (1H, brd, J=6.6 Hz, -OH), 4.819 (1H, d, J=3.5 Hz, H-V), 5.238 (1H, dd. J=10.4 and 2.4 
Hz, H-2'), 5.51 -5.60 (2H, m, H-3 and H-4), 5.802 (1 H, dt, J=14.0 and 6.7 Hz, H-5), 7.48-7.57, 7.62-7.70. 7.95-8.04 (10H, 
30 3 sets of m, 2 x -C 6 H 5 ). 7.898 (1 H, d, J=8.9 Hz, -NH-), 12.465 (2H. br s.-OH). 



AQfll. Calcd. for C58H 89 N0 14 • H 2 0: 


C 66.83; 


H8.80; 


N 1 .34. 


Found: 


C 66.53: 


H8.53; 


N 1.41. 



40 Preparation of the sodium salt of the title compound: 

The above diacid (1 63 mg, 0. 1 5 mmol) was dissolved in water and dioxane and reacted as described in Example 1 4 to 
afford title material (161 mg, 69% from the ester). 

IR (Nujol) v max (cm* 1 ): 3600-3100 (broad, NH, OH), 1720, 1705, 1640 and 1600 (C=0). 

45 1 H NMR 400 MHz (CD 3 OD) 6 (ppm): 0.892 (6H, t, J=7.0 Hz, 2 x -CH 3 ), 1 .15-1 .4, 1 .5-1 .65 (48H. 3 sets of m. -(CH 2 ) ir 
and -(CH 2 ) 13 -), 2.05-2.11 (2H, m, -CH-CLfe-), 2.238 (2H, t, J=7.2 Hz, -NHCOCtkr). 3.721 (1H, dd, J=10.8and 5.3 Hz, 
H-1), 3.74-3.81 (2H, m, H-6% 3.807, 3.846, 3.943, 3.983 (2H, ABq, J=16.0 Hz, -OCH 2 CO-), 3.904 (1H, dd, J=10.8 and 
3.5 Hz, H-1), 3.953, 3.989, 4.161, 4.197 (2H, ABq, J=14.7 Hz, -OCH 2 CO-), 4.10-4.13 (2H, m, H-4 1 and H-S*). 4.342 (1H, 
dd, J=10.4 and 3.1 Hz, H-20, 4.48-4.84 (1H, m, H-2), 4.927 (1H, d, J=3.1 Hz, H-1 1 ), 5.399 (1H, bd, J=10.5 Hz, H-3 1 ), 

so 5.568 (1H, dd. J=15.1 and 7.8 Hz. H-4), 5.665 (1H, t. J=7.4 Hz, H-3), 5.931 (1H, dt, J=15.1 and 6.6 Hz, H-5), 7.46-7.50, 
7.58-7.62, 8.02-8.12 (10H. 3 sets of m, 2 x -C 6 Hs). 
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Example 33 




CH2CO2H 

o' OCH2CO2H 



NHCO(CH2}i4CH3 
X^^(CH2) 12 CH3 

OBz 



HO 




NHCO(CH2) 14 CH 3 

^v^(CH2>12CH3 

OH 



A solution of (2S,3R,4E)-3-benzoylQxy-2-hexadecanoylamino-1-(2,3-di-(>^ 

opyranosyloxy)-4-octadecene described in Example 2 (0.452 g, 0.4 mmol) in a mixture of methanol (68 ml, dried over 
molecular sieves) and dichloromethane (40 ml, dried over molecular sieves) was treated with a 0.2M solution of sodium 
methoxide in methanol (2.4 mmol, 1 2 ml) at 22°C. The mixture was stirred for 20 h at 22°C then cooled to 5°C, neutralized 
with Dowex SOW x 8 (H + ) and stirred for 15 min. The resin was filtered and the filtrate was concentrated under vacuum 
and co-evaporated with chloroform (3 x 20 ml). The residual solid was crystallized from acetonitrile and chloroform at 
hot and afforded the title material (0.315 g, 96%) as a white solid. 
m.p.:117-122°C 
[a]* 2 :+61.4°(c=1.0,CH 3 OH). 

IR (film) v max (cm" 1 ): 3400, 3200 (OH and NH), 1760, 1740 and 1640 (C=0). 

1 H NMR 400 MHz (DMSO-d 6 ) 6 (ppm): 0.850 (6H, m, 2x-CH 3 ), 1.23-1.45 (48 H, m, -(CH 2 ) 13 -and -(CH 2 ) ir ), 1.93 (2H, 
m, =CH-£H2-), 2.01-2.05 (2H, m -CfcfeCONH-), 3.48-3.94 (11H„ multiplets, H2\ H-3\ H-4\ H-5\ H-6', H-1, H2, H-3, - 
OH), 3.99 (1H, d, J AB =16.7 Hz, -OCH 2 CO-) ( 4.04 (1H, d, J A b=16.7 Hz, -OCH 2 CO-), 4.19 (1H, d, J AB =17.09 Hz, - 
OCH 2 CO-), 4.30 (1H, d, J A b=17.07 Hz, -OCH 2 CO-), 4.41 (1H, d, J=8.04 Hz, OH), 4.68 (1H, d, J=3.62 Hz, H-1*), 4.86 
(1 H, d, J=5.6 Hz, OH), 5.34 (1 H, dd, J*15.4 and 6.9 Hz, H-4), 5.54 (1H, dt, J=15.3 and 6.7 Hz, H-5), 7.48 (1 H, d, J=9.09 
Hz, -NH-). 

Prpparafa^ ^ mr^m salt of the title compound: 

The above dadd (02 g, 0.245 mmol) was dissolved in freshly dfstffled dfoxane (5 mf) and water (5 mf) was added 
followed by solid sodium bicarbonate (0.040 g). This mixture was stirred for 15 minutes (pH -7) and filtered. The filtrate 
was lyophilized to afford the title compound (0.210 g, 99.7%) as a white fluffy solid. 
IR (film) vmax (cm' 1 ), 3700-3100 (NH and OH), 1650-1600 (C=0). 

1 H NMR 400 MHz (methanol^) 6 (ppm): 0.89 (6H, t. J-6.8 Hz, 2x-CH 3 ), 1.23 - 1.37 (46H, m, -(CH^- and -(CH2) 12 - 
), 1.56-1.57 (2H, m, -CH 2 -), 2.01-2.05 (2H, m, -CH 2 -). 2.18 (2H, t, J=7.56 Hz, -CHgCONH-), 3.5-4.2 (14H, m, H-1, H-6\ 
2x -OfifcfcCO-, H-4', H-5\ H-2, H-3, H-2', H-3"), 4.84 (1H, overlapped by HOD, H-1 1 ), 5.43 (1H, dd, J=15.3 and 7.5 Hz, 
H-4), 5.71 (1 H, dt, J=15.3 and 7.6 Hz, H-5). 
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Example 34 

(2S.3R;4B-3-BenzoyloxY-2-hexadecanoylamino-1-(2.3<li-0-acetyl^ 
laxy)-4-octadecene 

A. (2S.3R.4E)-3-Benzovloxv-2-hexadecanovlamino-1-(2.3Kii<)-para-methoxvbenz 
methyl -a-D-QalactODyranosyloxvV4-octadecene 



10 



CH 2 C02t-Bu 
OCH 2 CO£-Bu 



15 



PMBO 




CH 2 CQ2t-Bu 
OCH 2 C02t-Bu 



PMBO 



PMBO 



(CH2)i 2 OH3 




PMBO 



NHCO(CH 2 ) 14 CH3 

(CH2)i2CH 3 




20 



OBz 



OBz 



A solution of (2S,3R,4E)-2-azido-3-benzoyloxy-1-(2,3-di-0-para-methoxy benzyl-4,6-di-0-leil-butyloxycart>onylmethyl- 
a-D-galactopyranosylaxy)-4-octadecene (1.83 g, 1.73 mmol) in pyridine (140 mL) and water (30 mL) was treated with 

25 a stream of H 2 S gas over a 15 min period and then was allowed to stir for 66 h. The solvent was then evaporated and 
the residue obtained was dissolved in THF (140 mL). It was treated at 0°C with a 50% aqueous solution of NaOAc (8.6 
mL) and dropwise with palmitoyl chloride (575 jxl. 1 .88 mmol). The reaction mixture was allowed to stir for 30 min, diluted 
with ethyl acetate (300 mL), washed with water (1 x 200 mL), a 1M aqueous NaHC0 3 solution (2 x 200 mL) water (1 x 
200 mL), brine (200 mL) and dried (MgS0 4 ). The residue obtained upon solvent evaporation (2.1 7 g) was passed through 

30 a silica gel flash column (250 g, 1 0% -» 25% ethyl acetate/hexane) to give the title compound (1 .73 g, 79%) as a white 
solid. 

IR (CH 2 CI 2 ) v max (cm' 1 ): 3430 , 3360 (NH), 1755, 1720 and 1670 (C=0). 

1 H NMR 400 MHz (CDCI 3 ) 6 (ppm): 0.892 (6H t, J=6.8 Hz, 2X -CH^, 1.228-1.31 (46H, bm, -(CH^ - and -(CH 2 ) 12 -), 
1 .447 and 1 .4766 (18H ( 2s, 2X tert-butyl), 1 .55-1 .65 (2H, m. -CH 2 -), 1 .95-2.01 (2H. m, =CH-(Chl 2 -). 2.05-2.2 (2H, m, - 

35 NHCOCU2). 3.679 (1 H. dd, J=1 1 .4 and 2.9 Hz, H-6*), 3.738 (1 H, dd, J=9.6 and 7.6 Hz, H-1 ), 3.779 (3H, s, -OCH 3 ), 3.79- 
3.84 (1H, m. H-2 f or H-3*). 3.826 (3H, s, -OCH 3 ), 3.897 (1H, bs, H^*), 3.930 (1H, dd, J=9.6 and 4.4 Hz, H-1), 3.936, 
3.975, 3.991 and 4.032 (2H, ABq, J=16.1 Hz, -OCH 2 CO-), 3.99-4.06 (2H, m, H-6' and H-3' or H-2*) t 4.12 (1H, dd, J=6.9 
and 4.6 Hz, H-SO, 4.230, 4.271, 4.289 and 4.330 (2H, ABq, J=16.5 Hz, -OCH 2 CO-), 4.39-4.45 (1H, m, H-2), 4.561, 
4.589, 4.625 and 4.654 (2H, ABq, J=11.3 Hz, -OCH 2 Ar), 4.570, 4.598, 4.667, 4.695 (2H, ABq, J=11.1 Hz, -OCH 2 Ar), 

40 4.746 (1 H, d, J=3.5 Hz, H-1% 5.495 (1 H, dd, J=15.3 and 7.7 Hz, H-4), 5.637 (1 H, t, J=8.1 Hz, H-3), 5.840 (1 H, dt, J=15.2 
and 6.7 Hz, H-5), 6.463 (1H, bd, -NH), 6.789-6.89, 7.24-7.31, 7.42-7.58, 7.94-8.05 (13H, 5 sets of m, aromatic H). 



Anal. Calcd. for CysH^yNO^: 


C, 70.78; 


H, 9.27; 


N, 1.10. 


Found: 


C, 70.10; 


H, 9.27; 


N, 1.10. 
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B. {2S.3R4B^-Bereovloxy-2-hexadec^ 
loxy)-4-octadecene 



CHgCX^t-Bu 
OCH 2 CO^t-Bu 



PMBO 




PMBO 0 



NHCO(CH 2 ) 14 CH 3 

(CH 2 )i2CH 3 




OBz 



,CH 2 CCfet-Bu 
OCH^Ogt-Bu 




NHCO(Cht) 14 CH 3 

(CHahaCHg 




OBz 



A solution of (2S,3R,4E)-3-benzoyIoxy-2-hexadecanoyta 

carbonylmethyI-a-D-galactopyranosy!oxy)-4-octadecene (1.53 g, 1.20 mmol) was reacted by the general procedure as 

described in Example 1-E and gave the title compound (1.08 g, 87%). 

IR (CH 2 CI 2 ) v max (cm" 1 ): 3580, 3500, 3440 and 3380 (OH and NH), 1755, 1725 and 1675 (C=0). 

1 H NMR 400 MHz (CDCI 3 ) 6 (ppm): 0.890 (6H t, J=6.8 Hz, 2X-CH 3 ), 1.24-1.41 (46H, bm, -(CH 2 ) ir and -(CH 2 ) 12 -). 

1.483 and 1.487 (18H, 2s, 2X-terl-butyl) l 1.58-1.62 (2H, m, -CH 2 -), 2.00-2.11 (2H, m, =CH-CH 2 -), 2.13-2.25 (2H, m, 

NHCOCtt-), 3.616 (1H, dd, J=9.2and 6.3 Hz, H-1), 3.740 (1H, dd, J=10.9and 4.5 Hz, H-6), 3.779 (1H,dd, J=10.1 and 

2.9 Hz, H-3 1 ), 3.803 (1 H, dd, J=9.3 and 2.9 Hz, H-1), 3.823 (1 H, Hidden H-4 1 ), 3.834 (1 H, J=9.5 and 3.7 Hz, H-2"), 3.859 

(1 H, dd, J=10.0 and 3.7 Hz, H-6*), 3.948, 3.989, 4.013 and4.057 (2H, ABq, J=16.3 Hz, -OCH 2 CO-), 4.075 (1H, bt. J=7.0 

Hz, H-5*), 4.057, 4.100, 4.328 and 4.371 (2H, ABq, J=17.1 Hz, -OCH 2 CO), 4.458-4.496 (1H, m, H-2), 4,825 (1H, d, 

J=3.7 Hz, H-1 1 ), 5.525 (1H, dd, J=15.3 and 7.6 Hz, H-4), 5.659 (1H, bt, J=7.6 Hz, H-2). 5.888 (1H, dt, J=15.9 and 6.7 

Hz, H-5), 6.084 (1H, bd, J=3.6 Hz, -NH-), 7.43-7.47, 7.56-7.60 and 8.02-8.05 (5H, 3 sets of m, aromatic H). 



An^l. Calcd. for C 59 H 101 NO 13 : 


C, 68.64; 


H, 9.86; 


N, 1.36. 


Found: 


C, 68.01; 


H, 9.60; 


N, 1.49. 



C. (2S.3R.4EV3-Benzovloxv-2-hexadecanovlamino-1-(2.3-di-0^ 
oalactoDvranosvloxvM-octadecene 



C^CO^-Bu 
OCH 2 C0 2 t-Bu 




C^CO^-Bu 
OCH 2 C02t-Bu 



NHCO(CH2)f 4 CH 3 

(CH2)i2CH 3 



AcO 





AcO 



NHCO(CH2)uCH 3 

(CH 2 ) 12 CH 3 




OBz 



OBz 



A solution of (2S,3R,4E)-3-benzoyloxy-2-hexadecanoyiamino-1-(4,6-di-0-l^-butyloxycarbonylmethyl^ 
pyranosyloxy)-4-octadecene (200 mg, 0.194 mmol) in a mixture of pyridine (6 mL) and acetic anhydride (4 mL) was 
allowed to be stirred at room temperature for a 48 h period. The reagents were removed under vacuum and the last 
traces of reagents were azeotropically removed with toluene. The residue was passed through a silica gel column (10 
g, 0 -» 25% ethylacetate/hexane) to give title material (183 mg, 84.7%) as an oil. 
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IR (CHgCc) v max (cm* 1 ): 3430. 3380 (NH) t 1755. 1720 and 1675 (C=0). 

1 H NMR 400 MHz (CDCI 3 ) 6 (ppm): 0.8916 (3H, t, J=6.4 Hz, CH^, 0.8934 (3H, t, J=6.8 Hz. CH 3 ). 1.2-1.32 (46H, m, - 
(CH 2 ) n - and -(CHa)^-), 1-471 and 1.476 (18H, 2s, 2X-t£[i-butyl), 1.58-1 .64 (2H, m, -CH 2 -) r 1.9-2.05 (2H, m, =CH-CH 2 - 
). 2.073 and 2.131 (6H. 2s. 2X-COCH 3 ). 2.15-2.29 (2H, rn. -NHCOCHg-). 3.695 (1H. dd, J=9.5 and 6.6 Hz, H-1), 3.7- 
5 3.8 (2H f ABX, 2X H-6 1 ), 3.915 (1H, dd, J=9.5 and 6.1 Hz, H-1). 3.934, 3.975, 3.991 and 4.033 (2H, ABq, J=16.4 Hz, - 
OCH 2 CO-). 4.014 (1H, bs, H-4*). 4.037. 4.078. 4.177 and 4.218 (2H. ABq, J=16.2 Hz. -OCH 2 CO-), 4.121 (1H. bt, J=6.3 
Hz, H-5*). 4.46-4.52 (1H, m, H-2), 4.960 (1H, d, J=2.8 Hz, H-1'), 5.277 (1H, dd, J=11.0 and 2.9 Hz. H-2 1 ), 5.310 (1H, dd, 
J=10.9 and 2.2 Hz. US'), 5.503 (1H, dd, J=15.0 and 8.0 Hz. H-4), 5.570 (1H, bt, J=8.0 Hz. H-3). 5.897 (1H. dt, J=14.9 
and 6.7 Hz. H-5). 6.012 (1 H. d. J=9.6 Hz, -NH-), 7.42-7.46, 7.54-7.58, 7.99-8.02 (5H. 3 sets of m, aromatic -H). 

10 

D. (2S.3R.4E)-3-BenzoyloxY-2-hexadecan^ 
loxy)-4-octadecene 



75 



20 



25 



40 



CH 2 CC>2t-Bu CH 2 C02H 
° OCH 2 C02t-Bu / OCH 2 C02H 




AcO^X*"-^\ NHCO{CH2) 14 CH3 AcO^W^\ NHCO(CH2) 14 CH 3 

(CH 2 ) 12 CH 3 Ac ° O^yK^^^ (CH 2 ) 12 CH 3 






OBz 



OBz 



A solution of (2S,3R,4E)-3-benzoyloxy-2-hexadecanoyiamino-1-(2,3-di-0-acetyl^ 

a-D-galactopyranosyloxy)-4-octadecene (172 mg, 0.150 mmol) was reacted according to the general procedure 
30 described in Example 2 and gave the diacid (128 mg, 85%) as a white solid. 
IR (Nujol) v max (cm* 1 ): 3320 (NH), 1740, 1725 and 1680 (C=0). 

1 H NMR 400 MHz (pyridine-ds) 6 (ppm): 0.856 (6H, t. J=6.8 Hz. 2X-CH 3 ), 1.2-1.4 (46H, m. -(CH 2 ) ir and -(CH^-), 
1.80-1.92 (2H, m. -CH 2 -). 2.03-2.08 (2H. m, =CH-Chb-) f 2.124 and 2.140 (6H, 2s, 2X -COCHa), 2.40-2.55 (2H, m, - 
NHCOChfe-), 4.086 (1 H, dd, J=10.8 and 5.8 Hz, H-1). 4.223 (1 H. dd, J=9.3 and 6.8 Hz, H-6*), 4.334 (1 H, dd, J=10.8 and 
35 3.4 Hz, H-1). 4.447, 4.488. 4.504 and 4.545 (2H, ABq. J=16.4 Hz. -OCH 2 CO-), 4.44-4.54 (1H, m, hidden H-6*). 4.545 
(1H, bs, H-4 1 ), 4.627 (1H, bt. J=6.3 Hz, H-SO, 4.666, 4.707. 4.732 and 4.773 (2H, ABq, J=16.2 Hz, -OCH 2 CO-), 5.12- 
5.18 (1H, m. H-2), 5.546 (1H, d, J=2.4 Hz. H-1"). 5.830 and 5.862 (2H, part of AB, J=12.7 Hz, H-2* and H-3 1 ), 5.917 (1H. 
dd, J=15.4and 7.3 Hz, H-4), 6.094 (1H, dt. J=15.3 and 6.6 Hz, H-5), 6.208 (1H. bt, J=7.1 Hz, H-3), 7.38-7.51, 8.19-8.21 
(5H, 3 sets of m, aromatic -H) and 8.884 (1H, d, J=8.9 Hz. -NH-). 



Preparation of sodium salt of title compound: 



The diacid from the above procedure (122 mg, 0.121 mmol) was reacted by the general procedure as described in 
[Example 2 to afford the sodium salt of the title compound (126 mg, 99%) as a white solid. 

45 IR (Nujol) v max (cm* 1 ): 3300 (NH). 1 740. 1 645 and 1 605 (C=0). 

1 H NMR 400 MHz (Cd 3 OD) 6 (ppm): 0.888 (3H. t, J=6.8 Hz, 2X-CH 3 ). 1.2-1.4 (46H. m, -(CH^-,- and -(CHg)^-), 1.55- 
1.65 (2H, m, -CH 2 -), 2.00 (3H t s, -COCH 3 ), 2.03-2.1 (2H. m. ^H-Ctfe-). 2.100 (3H, s, -COCH 3 ), 2.16-2.22 (2H, m, - 
NHCOQH2-). 3.626 (1H, dd. J=10.2 and 4.1 Hz. H-1). 3.75-3.82 (4H. m. H-5\ H-4' and -OCH 2 CO-). 3.92-3.97 (2H, m, 
H-6' and H-1), 4.069 (2H, bs, -OCH 2 CO-), 4.220 (1 H, bd, J=14.2 Hz, H-60. 4.46 (1 H. m, H-2), 5.078 (1 H, bs, H-1 *), 5.273 

so (1H. bd. J=10.7 Hz. H-3 , or2 r ). 5.345 (1H, bd, J=10.7 Hz. H-2' or 3'), 5.513 (1H. dd, J=14.8 and 8.1 Hz, H-4). 5.575 (1H. 
bt, J=7.8 Hz, H-3), 5.920 (1 H, dt. J=14.8 and 6.5 Hz, H-5), 7.44-7.48, 7.57-7.61 and 7.84-8.01 (5H, 3 sets of m, aromatic 
-H). 
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Example 35 

(2S.3R.4EV3-Benzo\rioxv-2-hraadeca^ 



CH2CO2H CH2CO2H 
V OCH 2 C02H / .OCH 2 C02H 




AcO-^^\ NHCO(CH 2 ) 1 4CH3 HO^W^p^ NHCOfCHzJuCHa 

(CH 2 ) 12 CH 3 H0 O x ^ s -^(CH 2 ) 12 CH 3 






OBz OBz 



A cold (-78°C) solution of (2S ( 3R,4E)-3^enzoyloxy-2-hexadecanoyIamino-1-[2,3<li-0^cetyl-4,6KjiO-(scxJium carbox- 
ylatomethyl)-a-D-galactopyranosyloxy) -4-octadecene (210 mg, 0.206 mmol) in methanol (10 mL) dichloromethane (10 
mL) was treated with excess sodium methoxide (1 mmol) in methanol (1 mL). The mixture was allowed to warm up 
between -30 and -25°C and stirring was continued until the reaction was complete as monitored by TLC. The mixture 
was acidified at -50°C with Dowex SOW ion exchange resin. The resin was removed by filtration and the solution was 
immediately treated with pyridine. The solvent was evaporated and the residue (180 mg) was purified on preparative 
TLC (CHCl3/Me0H/H 2 0; 78/20/2) to give the diacid (161 mg, 85%) as a white fluffy solid. 
IR (Nujol) v max (cm' 1 ): 3450, 3300 (OH and NH), 1720 and 1640 (C=0). 

1 H NMR 400 MHz (pyridine-d 5 ) 6 (ppm): 0.855 (6H t, J=6.8 Hz, 2X -CH 3 ), 1.23-1.46 (46H, m ( -(CHgJn and (CH 2 ) 10 -). 
1.78-1.92 (2H, m, -CH 2 -), 2.03-2.12 (2H, m, ^CH-CHg-). 2.472 (2H ( t, J*7.4 Hz, -NHCOCbb"). 4.137 (1H ( dd, J=10.7 
and 6.6 Hz, H-1), 4.232 (1H, dd, J=9.4 and 6.3 Hz, H-6'), 4.319 (1H, d, J=2.9 Hz, H-4 1 ), 4.390 (1H, dd. J=10.7 and 4.3 
Hz, H-1), 4.476 (1H, dd, J=9.4 and 2.9 Hz, H-6*), 4.47-4.50 (1H, m, hidden H-3'), 4.489, 4.530, 4.556, 4.598, (2H, ABq, 
J=16.5 Hz, -OCH 2 CO-), 4.609 (1H, dd, J=10.2 and 3.7 Hz, H-2'), 4.885, 4.928, 4.984 and 5.027 (2H, ABq, J=17.1 Hz, 
-OCH 2 CO-), 5.15-5.22 (1H, m, H-2), 5.358 (1H, d, J=3.6 Hz, WA\ 5.970 (1H, dd, J=15.5 and 7.1 Hz, H-4), 6.123 (1H, 
dt, J=15.3 and 6.5 Hz, H-5), 6.332 (1H, t, J=6.4 Hz, H-3), 7.39-7.49, 8.22-8.25 (5H, 3 sets of m, aromatic -H) and 8.789 
(1 H, d, J=8.7 Hz, -NH-). 



Preparation o f sodium salt of title compound: 

The diacid from the above procedure was reacted by the general procedure as described in Example 14 to afford the 
sodium salt of the title compound (159 mg, 94%). 

IR (Nujol) v max (cm' 1 ): 3500-3200 (OH and NH), 1710, 1640 and 1600 (C=0). 

1 H NMR 400 MHz (CD 3 OD) 6 (ppm): 0.888 (6H, t, J=6.8 Hz, -CH3), 1.25-1.40 (46H, m, -(CH^- and -CH2)i 2 -), 1.56- 
1.70 (2H, m, -CH 2 -), 2.03-2.10 (2H, m, =CH-CH ? -), 2.19-2.23 (2H, m, -NHCOCH 2 -), 3.640 (1H, dd, J=10.8and 5.2 Hz, 
H-1), 3.6-3.7 (1H, m, hidden H-6'), 3.77 (2H, bs. -OCH 2 CO-), 3.7-3.85 (4H, m, H-4\ H-6\ H-3*), 3.88-3.92 (1H, m, H-1), 
3.91 (2H, bs, -OCH2CO-). 4.036 (1H, bs, H-5*), 4.151 (1H, bd, J=6.3 Hz. W-Z\ 4.41-4.45 (1H, m. H-2), 4.747 (1H, bs, 
H-1*), 5.534 (1 H, dd, J=1 5.2 and 7.8 Hz, H-4), 5.634 (1 H, t, J=7.4 Hz, H-3), 5.901 (1 H, dt, J=15.2 and 6.7 Hz. H-5). 7.45- 
7.48, 7.57-7.61 and 8.00-8.028 (5H, 3 sets of m, aromatic -H). 
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Example 36 



(2S.3R.4E)-2-HexadecanoYlamino-3^ 



(2S.3R.4E)-3-Benzoyloxy-2-hexadecanoylamino-1-{2.3-di-0-benzoyl-4^ 

Ioxy}-4-octaclecene described in Example 16 (0.50 g, 0.443 mmol) was reacted by the general procedure as described 
in Example 33 and gave the title material (0.336 g, 93%). 

Preparation of the diacid of the title compound: 

IR (film) v max (cm" 1 ): 3600-3000 (OH and NH), 2920, 2850 (C-H), 1760 ( 1735 and 1630 (0=O). 
1 H NMR 400 MHz (Pyridine-ds) 6 (ppm): 0.85 (6H ( m,2x -CH 3 ), 1.25-1.36 (46H, -(CH^- and -(CH^-), 1.81 (2H, 
m, -CH 2 -), 2.05 (2H, qa, J=6.9 Hz. =CH-Ctb-), 2.41 (2H. m. -NHCOCifc-). 4.1 1-4.4.24, 4.42-4.48 and 4.77-4.82 (9H, 3 
sets of m, H-V, H-2, H-3. H-6'. H-1. H-2' and H-3 1 ), 4.32 (1H, d ( J=3.1 Hz, H-4'), 4.47 (1H, d, J AB =16.5 Hz, -OCH 2 CO- 
), 4.53 (1H, d. J AB =16.5 Hz, -OCH 2 CO-). 4.73 (1H, t, J=6.4 Hz, H-5 1 ), 4.93 (1H ( d, J AB =17.1 Hz, -OCH 2 CO-), 5.01 (1H, 
d, J AB =1 7.1 Hz. -OCH 2 CO-), 5.87 (1H, dt, J=15.4 and 6.6 Hz, H-5), 5.99 (1 H, dd, J=15.4 and 6.7 Hz, H-4), 8.29 (1 H. d, 
J=8.0 Hz, -NH-). 

Preparation of the sodium salt of the title compound : 

IR (film) v max (cm' 1 ): 3400 (OH and NH). 2920, 2850 (C-H). 1620 (C=0). 

1 H NMR 400 MHz (CD 3 OD) 6 (ppm): 0.89 (6H. t, J=6.8 Hz, 2 x -CH 3 ) ( 1 .28-1 .37 (46H, m, -(CH^- and -(CH 2 ) ir ), 1 .57 
(2H, m, -CH 2 -), 2.01 (2H, m, qa, -CH-CLfe-), 2.16 (2H. t. J=7.5 Hz. -NHCOCtfe-), 3.46 (1H ( dd. J=9.7 and 3.3 Hz, H-1), 
3.54-3.59, 3.68-3.70, 3.76-3.79 (6H. 3 sets of m. H-1, H-6\ H-4\ H-2* and H-3 1 ), 3.89 (1H, d, J=16.4 Hz. -OCH 2 CO-). 
3.90 (2H, brd. -OCH 2 CO-), 3.92-3.96 (1H, m, H-3), 4.07 (1H, t, J=8.1 Hz, H-5*), 4.16 (1H. d, J=16.4 Hz, -OCH 2 CO-). 
4.16-4.19 (1H, m, H-2), 4.22 (1H, J=7.7 Hz, H-1 1 ), 4.43 (1H, dd, J=15.3 and 7.7 Hz, H-4), 5.67 (1H, dt. J=15.4 and 6.8 
Hz, H-5). 

Claims 

1 . A compound of the formula 




OBz 



OH 



OR 6 




wherein 



R 



is an acyl residue of a fatty acid; 
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R 1 is -(CH=CH) m -(CH 2 ) n -CH 3 ; 

R 2 , R 3 R 4 R 5 and R 6 each are independently hydrogen, unsubstHuted or substituted alkanoyl, aryla- 

Ikyl or arytcarbonyl wherein said substituent is selected from halogen, C14 alkyl, 
tr'rf luoromethyl, hydroxy and (^.4 alkoxy; provided at least two of the R 3 , R 4 and 
hr groups are -CH 2 COOR 7 ; 

m is an integer of 0 or 1; 

n is an integer of from 5 to 1 4, inclusive; and 

R 7 is hydrogen, a hydrolyzable ester group or a cation to form a non-toxic pharma- 

ceutically acceptable salt; 

or a solvate or hydrate thereof. 

A compound of claim 1 having the formula 



r«o , orS 




wherein R, R 1 to R 6 , m and n are as defined in claim 1 ; or a solvate or hydrate thereof; 
A compound of claim 1 having the formula 

OR 6 

R^-\**7*A^ NHR 

R2 ° 0 ^s^Y R1 

OR 5 

wherein R, R 1 to R 6 , m and n are as defined in claim 1 ; or a solvate or hydrate thereof. 
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4. A compound of claim 2 having the formula 
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wherein R, R 1 to R 6 . m and n are as defined in claim 1 ; or a solvate or hydrate thereof. 
5. A compound of claim 2 having the formula 




wherein R, R 1 to R 6 . m and n are as defined in claim 1 ; or a solvate or hydrate thereof. 

6 A compound of claim 1 wherein R 4 and R 6 are -CH 2 COOR 7 and R 2 . R 3 and R 5 each are independently hydrogen, 
unsubstituted or substituted alkanoyl. arylalkyl or arylcarbonyl wherein said substituted is selected from halogen, 
C 1 . 4 alkyl. trifluoromethyl. hydroxy and C,.4 alkoxy; R 7 is hydrogen, a hydrolyzable ester group or a cation to form 
a non-toxic pharmaceutically acceptable salt; or a solvate or hydrate thereof. 

7 A compound of claim 1 wherein R 3 and R 6 are -CH 2 COOR 7 and R 2 . R 4 and R 5 each are independently hydrogen, 
unsubstituted or substituted alkanoyl. arylalkyl or arylcarbonyl wherein said substituted is selected from halogen. 
^.4 alkyl. trifluoromethyl. hydroxy and alkoxy; R 7 is hydrogen, a hydrolyzable ester group or a cation to form 
a non-toxic pharmaceutically acceptable salt; or a solvate or hydrate thereof. 

8 A compound of claim 1 wherein R 3 and R 4 are -CH 2 COOR 7 and R 2 . R 5 and R 6 each are independently hydrogen, 
unsubstituted or substituted alkanoyl. arylalkyl or arylcarbonyl wherein said substituted is selected from halogen. 
C,^ alkyl. trifluoromethyl. hydroxy and C r4 alkoxy; R 7 is hydrogen, a hydrolyzable ester group or a cation to form 
a non-toxic pharmaceutically acceptable salt; or a solvate or hydrate thereof. 

9. A compound of claim 4 wherein R 4 and R 6 are -CH 2 COOR 7 and R 2 . R 3 and R 5 each are independently hydrogen 
or benzoyl. 

10. A compound of claim 4 wherein R 3 and R 6 are -CHaCOOR 7 and R 2 . R 4 and R 5 each are independently hydrogen 
or benzoyl. 

1 1 . A compound of claim 4 wherein R 3 and R 4 are -CH 2 COOR 7 and R 2 . R 5 and R 6 each are independently hydrogen 
or benzoyl. 

12. A compound of claim 5 wherein R 4 and R 6 are -CH 2 COOR 7 and R 2 . R 3 and R 5 each are independently hydrogen 
or benzoyl. 

13. A compound of claim 5 wherein R 3 and R 6 are -C^COOR 7 and R 2 . R 4 and R 5 each are independently hydrogen 
or benzoyl. 
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14. A compound of claim 5 wherein R 3 and R 4 are -CH 2 COOR 7 and R 2 . R 5 and R 6 each are independently hydrogen 
or benzoyl. 

15 A compound of any one of claims 1 , 2, and 9 to 14 wherein R is the acyl residue of palmitic acid, lignoceric acid. 
s ' nervonic acid or stearic acid; R 7 is hydrogen or a cation to form a non-toxic pharmaceutically acceptable salt; or a 
solvate or hydrate thereof. 

16. A compound of any one of claims 1 , 9 or 12 wherein m is 1 and n is 12. 
10 17. A compound of claim 15 or 16 wherein R is the acyl residue of nervonic acid. 

1 8. A compound of any one of claims 1 5 to 1 7 wherein said cation is sodium. 

19. The compounds of claim 1 which are (2S.3R.4E)-3-benzoytaxy-2-hexadecanoylam^ 

is o-carboxymethyl-a-D-galactopyranosyloxyl-4-octadecene. or a non-toxic pharmaceutically acceptable salt, solvate 

or hydrate thereof; _„ _ . _ , . 

( 2S 3R 4E)-2-hexadecanoylamino-3-benzoyloxy-1 -(4.6-di-acarbc*ymethyl-2,3-di-0-b^ 

syloxyM-octadecene, or a non-toxic pharmaceutically acceptable salt solvate or hydrate thereof; 
(2S3R4E)-3-benzoyloxy-2-(9-methoxycarbonyi™^ 
20 D-g'alactopyranosyloxyJ^-undecene. or a non-toxic pharmaceutically acceptable salt, solvate or hydrate thereof ; 
(2S,3R.4E)-2-hexadecanoylamino-3-benzoyloxy-l-[3,4-di-^^ 

syloxyl-4-octadecene, or a non-toxic pharmaceutically acceptable salt, solvate or hydrate thereof ; 
(2S,3R.4E)-3-benzoyloxy-2-hexadecanoylamino^ 

loxyl-4-octadecene, or a non-toxic pharmaceutically acceptable salt, solvate or hydrate thereof ; 
25 (2S,3R,4E)-3-benzoyloxy-2-hexadecanoylam^ 

loxyl-4-octadecene. or a non-toxic pharmaceutically acceptable salt, solvate or hydrate thereof ; 
(2S,3R i 4E)-3-benzoyloxy-2-hexadecanoylamino-1-(3-0-benzoyl-4.6^i-0<arb^ 
loxy')-4^octadecene, or a non-toxic pharmaceutically acceptable salt, solvate or hydrate thereof. 

ao 20 A pharmaceutical composition for the treatment of diseases or other pathological conditions characterized by selec- 
tin-mediated cellular adhesion comprising a therapeutically effective amount of a compound as defined in any one 
of claims 1 to 1 9 in association with a pharmaceutically acceptable carrier or diluent. 

21 The use of a compound as defined in any one of claims 1 to 19 for preparing a pharmaceutical composition for the 
35 treatment of diseases or other pathological conditions characterized by selectin-mediated cellular adhesion or for 
the treatment of inflammatory related diseases in a mammal. 
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